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THOUSANDS USING SABENA HELICOPTER PASSENGER SERVICE — 


In the first three months of operation, completed last November, Sabena Belgian 
Air Lines' new helicopter passenger service carried more than 3000 passengers on 
international flights. Eight cities in four countries are served by daily flight 
schedules originating in Brussels, Belgium. The airline relies on big Sikorsky S-55 
helicopters, and four of the Bridgeport-built aircraft are now in use. 


Passenger. interest in the service is high, as indicated by a total of over 1600 
persons carried in September (the first full month of the passenger operation) and 
the many requests Sabena has had to add new cities to its schedules. Four routes 
are served at present. These are from Brussels to Antwerp and Rotterdam, from 
Brussels to Lille in France, from Brussels to Liege and Maastricht, and from 
Brussels to Liege, Cologne and Bonn. Additional stops are planned. 


Sabena estimates it will carry 25,000 helicopter passengers during 1954. 


"JET PRODUCTION INCREASES 


During 1953 more than half the total engine horsepower produced by Pratt & 
Whitney Aircraft was in turbojets. For more than 14 months the company has been 
expanding to increase jet engine production, which is largely handled in its main 
plant at East Hartford. Thousands of new employees have been trained and are now 
at work in the jet program. A large part of the turbojet production is of 10,000- 
pound thrust class J-57 engines. Company officials pointed out a parallel in 
the U.S. airframe industry, where for the first time production of jet-powered 
airplanes also exceeded the output of piston-powered airplanes. 
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a HAMILTON STANDARD PROPELLERS ON NEW AIRLINERS 
Hamilton Standard Hydromatic 
propellers are now used on 90 per 
cent of all the world's commercial 
airliners, including the newest four- 
engined transports. They have been 
selected for the fast, new Douglas 
DC-7, and will equip 69 of 114 
Lockheed Super Constellations now 
on order by 11 airlines. 











Hamilton Standard has entered its 36th year as the leading manufacturer of pro- 
pellers and is now a supplier of other equipment for a growing number of U.S. Air 
Force and Navy jet combat aircraft. For example, on the big Boeing B-52 "Strato- 




























fortress," eight Hamilton Standard pneumatic starters and eight Hamilton Standard 
fuel controls go into action with every flight. The light, 37-pound Hamilton 
Standard pneumatic starter is also in new jet fighters, one of which is the North 
American F-100 which set a world record for level flight with a speed of 754.98 
m.p-h.e The starter develops 110 h.p. and performs the entire starting cycle in 
only 20 seconds. Beside fuel controls and starters, equipment made by the division 
includes air conditioning units and systems, hydraulic pumps and auxiliary drives. 


To meet increasing demands for propellers and other equipment, and to continue 
its extensive development work, the company is now expanding plant areas to a total 
of over 1,000,000 square feet. Newest addition is at Broad Brook, Connecticut, where 
extensive existing buildings have been acquired for engineering work and light manu- 
facturing operations. 


REBULUS TRAINING MISSILES FULLY RECOVERABLE 





Training versions of Chance Vought's Regulus guided missile have been repeatedly 
launched, flown and landed. Exclusive recovery features perfected by Chance Vought 
have enabled Navy crews to make as many as 15 flights with a single missile. Training 
missiles have tricycle landing gear. A small parachute, mounted in a tail container 
can be popped to slow the 
landing roll. Missiles can 
be launched from submarines, 
ships or restricted shore 
bases. 


























"> BIG HELICOPTER DEMONSTRATED BY SIKORSKY 


Sikorsky Aircraft recently demonstrated flight and loading characteristics of the 
new XHR2S helicopter which is now in production for the U.S. Marine Corps. As large 
as a Douglas DC-3 twin-engined airplane, the new rotor craft has flown with over 


= 


6500 pounds of payload, and at speeds in excess of 150 miles per hour. 7 


Of particular interest are the wide, 
clamshell doors and built-in loading 
ramp which is lowered when the doors 
are opened. Jeep-size vehicles or — “Tem, a 








artillery pieces can be rolled in or 
out of the long, unobstructed fuselage. 
The helicopter's two Pratt & Whitney 














Aircraft R-2800 engines are mounted 

outboard of the fuselage in pods on \ ul ; i Ny 
short wing stubs. This leaves the main | | ap) 7 
body of the new aircraft open for cargo @ 0 eee (9 agg 


or passengers. ; — 


Production of the HR2S, other military models and the S-56 commercial version 
will be centered in a new branch factory to be built in Stratford, Connecticut. 
Several airlines have expressed an interest in the S-56 when it becomes available 
for commercial sale. 
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Bendix products safeguard every stage of flight 
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W hatever your place in aviation, or what- 
ever you plan to do, Bendix merits a place 
in your plans. The reason lies in the un- 
paralleled range of Bendix experience in 
this field. This constantly growing organi- 
zation of 6,000 engineers, 15 research cen- 
ters and 25 manufacturing plants builds 
more different products for aviation... 
concentrates a wider range of skills and 
talents on its problems . . . and has accel- 
erated progress in more directions than any 
other single company. For example, Bendix 
is presently engaged not only in forwarding 
commercial flight, but is also deeply engaged 
with jets, rockets and guided missiles. In 
fact, Bendix activities are as fundamental 
to aviation as the weather. 


Meteorology—Bendix builds the tele- 
metering equipment which, carried aloft by 
rocket or balloon, transmits meteorological 
data from the upper air. Long-range fore- 
casting utilizing this information, plus ac- 
curate minute-to-minute recordings by 
Bendix* Aerovanes*, Hygro-thermographs 
and Micro-barographs in weather bureaus 
and airports forms the basis of flight plans 
the world over. 





DEPENDABLE TAKE-OFFS 
with Bendix ignition and fuel systems 


Take-off—On the runway Bendix prod- 
ucts safeguard every phase of starting. 
Bendix VHF radio transmits tower instruc- 
tions with complete clarity through the 
new Amspeaker*—the combination of am- 
plifier, power supply and loudspeaker 
which replaces cumbersome headphones. 
A Bendix switch and Bendix generators 
start current through Bendix ignition har- 
ness and electrical connectors to the Bendix 
high or low tension ignition systems— 


world standard for reliability. A Bendix 
starter* whirls into life engines fed by 
Bendix* fuel metering systems with Bendix- 
filtered fuel. And Bendix instruments give 
the crew—linked by Bendix interphones— 
an accurate check on every factor requisite 
to sure take-offs, 





EASIER FLIGHT 
with Bendix instruments and controls 


Normal Flight—Aloft, a multitude of 
Bendix automatic devices give the pilot 
time to plan ahead. The world-renowned 
Bendix* radio compass shows the heading 
with undeviating accuracy. The Bendix* 
electronic pilot flies the plane better than 
human hands. Bendix* flight, navigation 
and engine instruments—activated and pro- 
tected by Bendix power supply units, re- 
mote controls and _ servo-mechanisms— 
keep pilot, flight engineer and navigator 
advised of all aspects of plane operation. 





SAFER BAD WEATHER FLYING 
with Bendix* ILS and GCA systems 


Bad Weather Flying—Bad weather 
emphasizes the worth of Bendix advance- 





ments. Under instrument conditions the 
pilot simply flies the pointer of the Bendix 
OMNI-MAG which gives him, on one 
instrument, a continuous picture of his 
heading, course, reciprocals, wind drift and 
glide path. For high altitudes Bendix builds 
pressurization components and for icing 
produces de-icing equipment proved under 
the worst flight conditions. For bad weather 
landings, Bendix makes surveillance radar 
and both the ILS and Flight Path Control 
equipment which permit automatic flight 
down a special radio beam to the runway, 
and the GCA radar which enables an ob- 
server at a radar scope to follow exactly 
the plane’s position and “talk” the pilot 
to a landing. 





CUSHIONED LANDINGS 
with Bendix* landing gear 


Landing—Coming in, Bendix actuators 
ease down the Bendix landing gear for a 
positive, cushioned stop. Bendix* struts, 
wheels and brakes are standard for many 
varying types of planes. 


Jets — Bendix creative engineering has 
naturally influenced jet design. Ignition 
systems, starter plugs, starters and gener- 
ators, speed density fuel metering systems 
and fuel supply systems indicate Bendix 
products in this field—developments assur- 
ing fast starts despite fouled plugs, pre- 
venting flameouts and the hot starts and 
excessive heats which ruin jet engines. 


Guided Missiles—Bendix is likewise 
prominently identified with many guided 
missile developments which, because of 
security reasons, cannot be specifically dis- 
cussed here. 
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205 East 42nd Street, New York 17, N. Y. 


FASTER MAINTENANCE 
with Bendix ignition analyzer 


Maintenance—The vital matter of fast 
servicing benefits from Bendix in many 
ways. One example is the ignition analyzer, 
utilized as airborne equipment or as a port- 
able ground unit. Installed on the plane, 
this electronic brain spots, during flight, 
defective spark plugs and ignition troubles 
anywhere in the system, and also indicates 
the remaining life in every plug. The 
many other kinds of Bendix testing equip- 
ment in world-wide use are equally notable 
for advanced design and superior efficiency. 

The foregoing can only suggest the hun- 
dreds of products and components built 
by Bendix for the most exacting industry 
of all in its requirements for precision, 
reliability, advanced design and quality. 


*REG. U.S. PAT. OFF. 
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The 
Pioneer 


guide surface 
personnel parachute 













minimum 
oscillation / 


The Pioneer P7-B, P9-B Guide 
Surface Personnel Parachute is recognized 
by the aviation industry throughout the 
world as a great advancement in parachute 
design and is now definitely proven as the 
most efficient life-saving parachute used 
by jet plane pilots. 











Less opening shock . . . Less os- 
cillation ... Less side drift... Jumper 
descends virtually straight down 
landing on his feet. 















MANCHESTER CONNECTICUT USA 


*Patents applied for in U.S. and principal countries throughout the world. 


PARACHUTES MAKE THE OLFFERENCE/ iy PIONEER PARACHUTE CO. INC. 





Holland & Denmark: Schreiner & Company, Javastraat 24, Den Haag, Holland 
Switzerland : Riwosa S.A., Witikonerstrasse 80, Zurich 32, Switzerland. 
Turkey: Mr. Affan Ataceri, Adakale Sokak 69, Yenisehir, Ankara, Turkey. 
Belgium: Benelair Ltd., rue Royale 43, Brussels, Belgium. 

Norway : Wideroe's Flyveselskap A.S., Kr. Augustsgt. 19, Oslo, Norway. 
France: Mr. Guy Robert, Equipements d'Aérodromes, rue Tronchet 11, Paris 8, France. 
Sweden & Finland: Mr. Ake Forsmark, Kummelvagen 9, Alsten, Stockholm, Sweden. 
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the right move... 


In more than fifty countries Pye radio tele- 
phones are indicating the right move. The next step, great 
or small, in divers undertakings. 

In the realm of aviation, immediate direct communica- 
tions are vital. The deployment of resources to the fullest 
advantage demands contact. Contact swift and sure. 
Contact at speeds to match the action required. 

Wherever men, machines and aircraft are on the move 
Pye V.H.F. radio telephones will promote speed and efficiency. 
























































runway 


With the Decca 424 Airfield Control Radar a change of runway 





need not mean any change in the setting up of the radar. 





All runways 
~ and their approaches — are covered as far as the radar is concerned. 

The 424 has been ordered by the R.A.F. for landing jet aircraft and it is equally 
suitable for landing transports and airliners which it will pick up at 20-25 miles. 
It is simple to install and simple to operate and, most important, the cost is small 
enough to bring it within the budget of the smallest municipal airport. It is available 
in units for installation in permanent buildings; in an air transportable version which can 
be set up in a few hours; or as a completely self-contained mobile unit which can be 
working within minutes of driving onto an 


airfield. And it is now in quantity 


production for early delivery. 


DECCA RADAR LIMITED, 1-3, Brixton Road, Londres, S.W.9 
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FREEDOM OF SPEECH 


‘I disapprove of what you say, but I will defend to the death your right to say it.”’ 
Voltaire 






Freedom of Speech—the right to champion one’s political views ... to protest 
acts of government ... to express new ideas or defend old ways ... these become 
“ crimes ” and are hastily silenced wherever totalitarianism reigns ... 
and liberty of thought and conscience is no more. 
Consider the liberty which we, in the free nations, enjoy ... to speak out 
against wrongs ... to speak up for what is right! Our Freedom of Speech is 
the great keystone of true democracy. Our freedom of Speech is worth defending ! 
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Sain LIMITED — MONTREAL, CANADA 






One of a series dedicated to the survival of freedom — Reprints on request. — European Representative, J. H. Davis, Princes House, 190 Piccadilly, London, W.1, England 

















Safety in the 
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Through cloud, fog, or darkness, in fast 
high-altitude machines or low-flying 
helicopters, exact position is shown ata 
glance on the Decca Flight Log. The 

pen travels over its map recording just 
where the aircraft has been, where it 

is, and where it is heading. Passenger or 
Operator, you should know about the 
Decca Navigator - the only complete air 
navigational system now operating 


in Europe. 


The Decca Navigator Co. Ltd. 


LONDON, ENGLAND 
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MI NISTOP brake control 


1952: Prototype built 


1953: Tests in aircraft 


1954: the -MINISTOP”’ is fitted 
in the production ‘““MYSTERE IV” 
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Weight of equipment: 


2 lbs. per wheel 
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The window with the finger in its ear 





Some sound has always leaked through airplane windows. greater speed, range, comfort... more capacity for 
Windowless cabins could be very quiet, but then you'd extras like air conditioning, radiant heating, sound- 
lose the view. proof walls and windows. 

Douglas has solved this problem with the anacoustic The Douglas design means more seat space, leg 
windows of its DC-6 and DC-7. Multiple panes floated room—more luxury. It means flight efficiency to the 


in soft rubber hush the sound of the four great engines airlines, low air fares to you. 


to a quiet hum. 


One reason Douglas can give you such advances is has been the 
the correct design of its planes. This design means air travel. 


Douglas airliners circle the globe. Fly the 
DC-6, DC-6B or the DC-7 on these leading airlines : 


AA Argentine - *AIGLE AZUR French - ALITALIA /ta/ian - AMERICAN U.S. 

ANA (Australian - BCPA Australian-New Zealand - BRANIFF U.S. - *CGTA-AA French 
CMA Mexican - CONTINENTAL U.S. - CPAL Canadian - DELTA-C&S U.S. 
“EASTERN U.S. - FLYING TIGER U.S. - JAL Japanese - KLM Netherlands 

LAI /talian - *LAN Chilean - NATIONAL U.S. - *NORTH. AMERICAN U.S. 
NORTHWEST U.S. - PAL Philippine - PANAGRA U.S. - PAN AMERICAN U.S. 
SABENA Belgian - SAS Danish Norwegian Swedish - SLICK U.S. - SWISSAIR Swiss 
TAI French - UAT French UNITED U.S. - WESTERN U.S. * Soon 





These are a few reasons why Douglas, since 1935, 


major factor in the world-wide growth of 


DOUGLAS 


Twice as many people fly Douglas 
as all other airplanes combined 














For short and medium range air traffic... 
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PROPELLER-TURBINES 
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COMPETITIVE 
TON-MILE COST 
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ARRANGEMENTS 
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EASY MAINTENANCE 
AND OVERHAUL 
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The Fokker F. 27 “ Friendship ", 28-36 
seat short and medium range airliner 
with two Rolls-Royce “ Dart" propeller- 
turbines, has been specially designed to 
fill the gap between small feeder liners 


and 40-50 seat aircraft. 
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ROYAL NETHERLANDS AIRCRAFT FACTORIES 
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AMSTERDAM = SCHIPHOL - Z 
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| ROYAL NETHERLANDS AIRCRAFT FACTORIES 
— 


TEL. ADDR. : FOKPLANES —_— 
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LONDON, 1816. 
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UR aeronautical correspon- | an adjustable ballast weight is fitted. 
dent yesterday inspected a| “Free Ballooning,” said Mr. Pauly, “‘is 
strange dirigible which is | a pleasant enough pastime. But my aim 





\ ors “ex at present being construc- | is to produce a controllable aircraft which 
ted by S. T. Pauly and Durs Egg, Swiss | is fast and efficient; an aircraft as re- 
gunsmiths. The airship is to be propelled | nowned for these qualities ”*—and here 
by oars and fins, powered by a kind of | he paused as if lost for a word—“ as is 
atmospheric steam engine invented by | the BP Aviation Service. The public may 
Mr. Collier. To give control in climb and | not yet understand that comparison, 
descent, a hinged horizontal fin with| but they will, gentlemen, they will !” 
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The “Princess Victoria” was lost just over a year ago and with her, 
133 lives. This disaster occurred only 20 miles from land but search 
aircraft found the location too late because there was no ship-to-air 


communication. Further tragedies may well be avoided by ships 
being able to talk direct to each other and to aircraft. The RM.200 
V.H.F. transmitter and receiver has been developed to meet this need. 


TYPE RM.200 Miulti-spot channel marine V.H.F. radio-telephone operating from 
A.C. Mains and/or Batteries. Amplitude Modulation. 


Range: Ship-to-ship 25 miles; Ship-to-air over 100 miles. 
Provides communication on the following INTERNATIONAL channels and 8 other channels, 


121.5 Mc/s Aircraft Distress & Safety 
156.3 Mc/s Marine Intership 

156.6 Mc/s Marine Port Control 
156.8 Mc/s Marine Safety & Calling 


Price £210 Delivery, 4 months 
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Only airplane designed and built from stem to stern to handle 
big bulk military loads is the C-119 “Flying Boxcar”. Fully 


equipped troops, guns, ammunition, road-building machinery, 
















helicopters . . . these and countless other types of bulk military 
loads are shipped to every part of the world at an impressively 
low cost per ton mile delivered in the Fairchild C-119. 

Designed especially to load, fly and unload big bulky cargoes, 
the “Flying Boxcar” is flying everywhere in the service of Ameri- 
ca’s Armed Forces and those of the United Nations. 





i. tae In production soon, the C-123 For the coming American jet age, 
Hh y On advance base military carrier. the M-186 Jet Transport. 
no 
HAGERSTOWN MARYLA ? . . — 





Engine Division Farmingdale, N. Y. © Guided Missiles Division Wyandanch, N. Y. © Speed Control Division Wickliffe, Ohio © Stratos Division Bay Shore, N. ¥. 


















Bhe speed of a fighter 
bhe power of a bomber 


The VAUTOUR is being mass-produced in 
its three versions for the French Air Force 


Comfortably exceeding the speed of sound, it is one of the 
fastest planes in the world in its category @ The ease 
with which it can be converted permits economical standar- 
dization of manufacture and use ®@ It can readily be 
equipped with any of the most powerful jet engines, such 
as the ATAR, AVON, SAPPHIRE ®@ Owing to its large 
capacity and useful load, the VAUTOUR has a long flight 
endurance (several hours) and can carry a very powerful 
armament ®@ It can operate from short or makeshift 
strips. 


The VAUTOUR is the combat aircraft 
best suited to European needs 
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All-weather fighter 



































Ground attacker 
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MARSHAL ZHAVORONKOY IN SWITZERLAND 


The visit to Switzerland by Marshal of the Soviet Union S.F. Zhavoronkov, President of Aeroflot, an- 
nounced elsewhere in this issue, took place from March 15th to 17th. The party had talks in Zurich 
(with Government Councillor Dr. Paul Meierhans) and in Berne (with Colonel Dr. Marcus Burkhard, 
Director of the Federal Air Office; Dr. Walter Berchtold, President of Swissair, etc.). The Marshal 
flew back to Russia in one of S.A.S.' aircraft (it was $.A.S. who organized his tour of Western Europe). 


GERMAN CIVIL AVIATION PUTS OUT FEELERS 


A visit to England by German Federal Transport Minister Dr. Hans-Christoph Seebohm, who conferred 
with Foreign Secretary Anthony Eden and others ... the creation of an Anglo-German air transport 
committee (B.E.A., B.O.A.C. and Luftag) ... a trip to Germany by General Porru Locci, Director 
General of Civil Aviation at Italy's Ministry of Defence, who held the first Italo-German air transport 
discussions since the war ... these are merely some of the examples of German contacts with other 
countries on the subject of air transport during recent weeks. - Yet there still is strictly speaking no 
German air transport and cannot be until the German Treaty is ratified ... ’ 


LIST OF AMERICAN GUIDED MISSILES 


A U.S. Defense Department directive outlining a new production reporting system for the armament 
industry reveals that there are at present 18 different guided missiles in production for the U.S. armed 
forces. The official survey includes details of weapons never mentioned before and lists 550 different 
items of aircraft, guided missiles, ships, vehicles, ammunition and electronic equipment. In view of 
the Americans’ strict security regulations, the publication of such a detailed list of weapons appears 
somewhat unusual, to say the least ... 


N.A.T.O. RADAR TRAINING 


The first two-month training course for N.A.T.O. radar personnel has been opened at Borgo Piave, 
Latina, near Rome. Students participating are from the Danish, Greek, Italian, Dutch, Norwegian, 
Portuguese and Turkish air forces. The equipment used, though primarily supplied by the United States, 
also includes a number of precision instruments of Italian origin (e.g. products of Microlambda and 
Galileo). 


U.S. BASES IN SPAIN 


J.J. Collins, representing the three building firms responsible for construction of bases in Spain, has 
arrived in Madrid, the American Military Mission to Spain announces. Accompanied by five other 
experts from the three firms concerned, Collins is to clear up preliminary administrative questions and 
formulate conditions under which sub-contracts will be granted to Spanish firms. 


NEW R.C.A.F. REPRESENTATIVE ON S.H.A.P.E. 


The Canadian Minister of National Defence has announced that Air Vice-Marshal D. M. Smith, at 
present Air Member for Technical Services at R.C.A.F. Headquarters, is to be Chairman, Canadian 
Joint Staff, London, and Canadian National Military Representative on the North Atlantic Treaty 
Organization. | 


RADAR NETWORK FOR EAST GERMANY ? 


The annual report of a large East Berlin electrical firm reveals a marked increase in the production of 
radar equipment, from which West German circles conclude that the Russian Zone of Germany is to 
have a radar network. 























* From INTERAVIA's world-wide news service, including INTERAVIA AIR LETTER, the daily international aviation news digest. — No part may 
be reproduced without written permission. 












F.1.T.A.P. OPPOSES INCREASE IN LANDING CHARGES 





A meeting of the Executive Committee of the Fédération Internationale des Transporteurs Aériens Privés 
(International Federation of Private Air Carriers) in Paris, presided over by Ludvig G. Braathen, protested 
against the French plan to increase airport charges, since this would raise fares. Fearing that other European 
countries might follow the French example, F.1.T.A.P. has decided to make representations to the various 
Governments and international organizations, so as to obtain at any rate a postponement of any increases in 
charges until April 21st, when the 1.C.A.O. conference on the coordination of European air transport is to 


open in Strasbourg. 


NEW K.L.M. MANAGEMENT 


In addition to appointing General Isaac A. Aler President of K.L.M. Royal Dutch Airlines, the Board of 
Directors is to propose to the General Meeting that Dr. L.H. Slotemaker, Executive Vice-President for 
Foreign Relations, be made Executive Vice President of the company. Vice-Presidents F. von Balluseck and 
M.J. van der Ploeg have been given the personal title of Deputy Presidents. 


NORTHWEST PRESIDENT RETIRES 


General Harold R. Harris resigned as President of Northwest Airlines in the second week of March, because 
of “basic and irreconcilable differences of opinion ... between myself and a group who presently constitute 


a majority of the company's Beard of Directors. " 
THIRD INTERNATIONAL CONSRESS ON VERTICAL FLIGHT 


The Third International Congress on Vertical Flight (technical and legal aspects) to be held during the Milan 
Fair from April 24th to 26th, will deal with the subject of “Helicopter operations in natural emergencies" 


(floods, earthquakes, avalanches, forest fires etc. ). 


NEW PRESIDENTIAL AIRCRAFT FOR EISENHOWER 


A new Presidential aircraft, now being built by Lockheed Aircraft Corp., at West Burbank, Calif., is to be 
delivered on June Ist, 1954. It is a special version of the Super Constellation, whose equipment includes a 
teletype installation for the reception and transmission of "classified" messages. 














* 


WORKSHOP BRIEFS ... 


First production models of the Saab-29C single-seat reconnaissance aircraft have been delivered to the 
Swedish Air Force. * Several prototypes of the Saab-32 Lansen two-seat all-weather ground attack aircraft 
(R.-R. Avon RA.7 turbojet) are undergoing flight tests. * Two versions of a recent gas turbine engine built 
by the French firm of Turboméca, the Turmo | and Turmo II, deliver 270 and 400 h.p. max. power and 230 
and 360 h.p. max. continuous power respectively. * Republic Aviation Corp. is making tests with an 
ejector seat for supersonic fighters of its own design. * A visual system for approach and landing on carrier 
decks, to replace the landing signals officer, has been introduced by the Royal Navy. * According to 
reports from London, the latest swept-wing fighter under development for the Royal Navy can carry a tactical 
A-bomb or a heavy guided missile. Only one swept-wing Navy fighter is under development, the derivative 
of the Supermarine 508 known as the Type 525. * D.N. Napier & Son. Ltd. are completing work on two new 
flying test beds, an Avro Shackleton Mk.1 with two Napier Nomads in the outboard nacelles, and a Vickers 
Varsity, whose starboard Bristol Centaurus piston engine has been replaced by a Napier Eland turboprop. * The 
Czechoslovak aircraft industry is offering a new type, the Z.126, for sale on the international market, in 
addition to the Aero 75 twin-engined touring aircraft already known. A high-performance glider, the L109 
Pionyr, has also been released for export. * The French firm of Morane-Saulnier is working on the develop- 
ment of a four-seat fast communications aircraft, the Morane-Saulnier MS 760, built on the same lines as the 
MS 755 Fleuret trainer; power plant: two Turboméca Marboré Ils. * In the United States, Cessna is working 




















on the prototype of a sports aircraft making considerable use of plastics. * A “plastic glider" is also being built 


in Britain and is to be flown at the forthcoming world championships. 
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nw regular airline passenger has heard the announcement at some 
time or another: “Flight No. so-and-so will be delayed for four hours 
because of bad weather...” or, “Owing to unfavourable weather conditions 
there will be no landing at Y; flight will continue to Z.. .” 

Except for the occasional propaganda article, with or without statistics, 
the subject of flying in bad weather is generally avoided. When the Editors 
nevertheless decided to grasp the nettle they made a surprising discovery. 
There are no international standards for the cancellation of take-off or 
landing for meteorological reasons. In some countries, for example the 
United Kingdom and the Netherlands, airports are kept open even in the 
worst weather conditions. In other countries, e. g. Switzerland, the official 
weather minima requiring landing prohibition (QGO) are so low that 
they are practically never applied. It is therefore left to the individual air- 
line or even the individual aircraft captain to decide whether to land or 
to take off. 

The importance of the weather problem is well illustrated by the figures 
for Gander, Newfoundland, the vital point on the trans-Atlantic route. In 


Bad Weather Flying 








1952 a total of 1,990 instrument landings had to be made, and in 1953 the 
figure was 1,858; between January and May 1953 exactly 658 aircraft 
were diverted to other airports because of the weather. 

The following pages contain contributions by internationally known 
experts on flight, landing and take-off in bad weather, on the provision of 
weather reports for pilots, on existing or projected improvements to flight 
safety services. Main emphasis is on commercial air transport, though a 
military writer also draws comparisons with wartime experience. 


Irregularity in air services due to bad weather—quite apart from acci- 
dents—do not affect only the passenger. Every day of bad weather which 
closes down the two Paris airports of Orly and Le Bourget costs Air France 
alone $75,000. Every day B.E.A. decides (of its own free will) not to land 
at Northolt or London Airport costs $60,000. 

Thus bad weather flying remains one of the most urgent problems in 
world aviation, despite all the progress already achieved. 

Editors. 


Weather Still Counts 


BY PIERRE M. 


GALLOIS 


PARIS 





The air transport industry can be pleased. The 
accident curve for its services shows a regular 
downward trend. New equipment is put into 
operation, new routes are inaugurated, traffic is 
increasing but, in proportion to the performance, 
the number of accidents is decreasing. The mem- 
bers of the International Air Transport Associa- 
tion, whose accident index was 2.04 ! in 1948, 
can today proclaim victory with an index of 0.88. 


So say the statistics. Yet the traveller notes 
that bad weather still causes cancellations of 


departures and delays. Forgetting that volume and 
frequency of traffic are constantly increasing, he 
sees that accidents continue to occur in about the 
same number. He cannot understand that, with 
the wealth of equipment he glimpses through 
the cockpit door, the crew should still be suffi- 
ciently ignorant of the aircraft's position to crash 
into mountains. As for the traffic expert, he 
pores in vain over the problem of ensuring a 
rapid flow of aircraft movements in busy 
regions. Statistics show him that the number of 
collisions between aircraft in flight is on the 
increase. He knows that the wide-spread intro- 


make the solutions he envisages even more 
urgent. The time will come all too quickly when 
it will no longer be possible to give jet airliners 
the priority they can be granted today because 
of their small number. Although speed, comfort 
and operating economy are constantly augment- 
ing, mountains still present a danger, fog con- 
tinues to hamper flying and, in general, bad 
weather conditions put a brake on the develop- 
ment and efficiency of air transport. Bad weather 
has not yet been conquered. 

Because they are still too frequent, accidents 
classified under the heading of “navigation 





1 Number of passenger fatalities per 100,000,000 passenger- 


km "’produced”’. 


Towards the end of the ’twenties commercial aircraft began to fly above and in the 
clouds, checking their position occasionally by means of D/F bearings radioed to them 
from the ground. One of Imperial Airways’ 41-seat Handley Page Hannibals (four 450 
h.p. Bristol Jupiter engines) above the clouds. 
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duction of commercial jet-powered aircraft will 






errors’ seem the least excusable. That a crew com- 


Will there be a return to free navigation in space ? There is scarcely any other solution 
for the helicopter. Picture shows the Decca Flight Log in a Sikorsky S-51 of the B.E.A. 
Helicopter Unit over Eastleigh. Above the Flight Log are the Decometers for Red, 
Green and Purple. 
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Reliable VIIF radio telephone equipment is today a minimum requirement for all-weather flight: left a VHF ground 
transmitter (military) by Pye (Great Britain) for frequencies of 100 to 156 me/s; top right a Collins (U.S.A.) airborne 


VHF transmitter (17 L-3) and receiver (51 R) for 180 channels; 


(51 M-7) of the same firm. 


posed of highly-trained and experienced experts, 
apparently provided with instruments designed 
to indicate exactly the aircraft's position in rela- 
tion to the ground, should lose its way to the 
point of colliding with a major obstruction, 
clearly marked on the map, always causes sur- 
prise. With good reason, every effort has been 
made to leave as much guidance and navigation 
equipment as possible on the ground and to 
carry only receiving and interpreting equipment 
in the aircraft. Such efforts are particularly 
important in commercial aviation where it is the 
last pounds of payload that are the most reward- 
ing. It is for this reason that use is not made of 
the system of independent navigation which is 
so indispensable to the long-range bomber, since 
it combines navigation, target identification and 
bomb aiming. The commercial transport aircraft 
has therefore become more and more dependent 
on the ground for navigation. If the ground 
organization is defective, or in particular if this 
normally reliable organization occasionally fails, 
a condition is created which may lead to disaster, 
especially when it is added to other factors that 
happen to arise at the same time and the same 
place. 


For and against military experience 
Not all civil aviation has taken a lesson from 
the World War II experience gained by the air 


forces in their struggle to overcome and outwit 
the enemy defences. This experience was rejected 
en bloc, without any attempt to select from it 
what would have been of value to commercial 
operations tomorrow. This was a grave error, 
the extent of which is still being brought to light 
by national-safety figures. Naturally it was not 
possible, especially at that time, to fit commer- 
cial aircraft with equipment similar to the H2S 
and H2X vertical radars which appeared in Bri- 
tish and American bombers towards 1943 and 
1944. They were too heavy and too limited in 
application. Nevertheless some profit could have 
been drawn from the “position mania” which 
enabled the R.A.F. to operate its huge offensive 
concentrations, especially as not all the instru- 
ments used for precision navigation were either 
bulky or weighty. 

During war operations, constant knowledge 
of the aircraft's exact position in relation to the 
ground was both a military necessity and a safe- 
guard for the crew; a military necessity in that 
the only way to saturate the enemy’s defences on 
the ground and in the air was to concentrate 
the attack, with two to three hundred bombers 
passing over the target in less than ten minutes; 
a safeguard for the crews in that the formation 
held together and thus protected itself by the 
precision of individual navigation, and that this 
precision was sufficiently great to enable several 


Bottom right a VHF single-channel ground receiver 


hundred aircraft to fly in formation without 
lights and entirely without radio communica- 
tions. Time latitude allowed, on flights lasting 
eight to ten hours, was two or three minutes 
along the route, and even less on arrival at the 
target and return to base. Even allowing for eva- 
sive Manoeuvres to outwit the enemy's detection 
and intercepting forces, the course planned in 
advance was followed within two or three miles. 
Ten times an hour position was checked, speed 
calculated, wind measured, actual timetable com- 
pared with planned timetable and heading cor- 
rected to bring the aircraft six minutes later 
exactly to the point in space previously marked 
on the flight plan. The frequency of checks made 
major corrections unnecessary, and engine speed 
and consumption varied little from accepted 
standards. 


On return to base the logs kept by navigator 
and engineer during flight were studied in detail 
to enable calculations to be verified and naviga- 
tion checked. The results obtained by these post- 
raid inquests were decisive. They successfully 
eliminated over-confidence born of long practice 
which may have disastrous results in a task 
where carelessness and negligence are often fatal. 


This system of virtually independent naviga- 
tion, based on the use of a Ayperbolic network 
covering the air space, encouraged certain com- 
parisons between the air system and the railway 
system. The flight plan laid down a route as 
rigid as the permanent way. Aircraft instruments 
were designed to enable this route, marked only 
by a line on the map, to be followed exactly, in 
both distance and time. 

All the requisite equipment was given to the 
crew, who had learned to make full use of it, 
thanks to detailed training aimed at a certain 
mechanization of the personnel. In a critical 
situation, where every second counts, actions 
were automatic, and the measures to be taken 
were decided upon and put into execution in the 
minimum of time. Frequent exercises, constant 
checks and an incessant fight against over-fami- 
liarity made it possible to maintain and develop 
this second nature which was considered indis- 
pensable for a task already naturally complicated 
and rendered even more difficult by the murder- 
ous effects of enemy action. 

Applied to the control of air traffic in war- 
time, the method ensured co-ordination of air- 
craft movements and a high rate of take-off and 
landings at the airfields. Here it is sufficient to 
recall the 11,000 sorties made over southern 
England on D-Day. With ceilings sometimes 
less than 600 feet and poor visibility, heavy air- 


Airborne equipment for the R.A.F.’s latest HF'|VHF Gee system (Mark 111), by Cossor, London. Left to right; Gee Indicator with 3-inéh cathode ray tube, Waveform Generator, 


Receiver, with connecting boxes. 
focal length 


The cathode ray tube shows the differences in travel time of pulses from three ground transmitters and thus traces two hy perbolae (differences in 
2a), whose point of intersection marks the aircraft’s position. 
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Free navigation or airways ? The R.A.F.’s mass raids were flown on any desired route in 


beacons for fixed airway navigation were installed in Europe (right, a radio range map). 


craft were able to land at the rate of one a 
minute or one every two minutes, without an) 
aid from G.C.A. or 1.L.S. How else could the 
last machine in a formation of 20 or 30 bombers 
have landed? 

Each aircraft in the formation was given a 
slightly staggered estimated time of arrival, and 
the same system of precision navigation was 
used on the return trip, so that aircraft arrived 
back at base with sufficient accuracy to elimi- 
nate the need for waiting. Stacking was avoided 
by staggering the aircraft converging on one 
airfield along their route. All that would be 
necessary to apply this method in peacetime 
would be to install in aircraft the indispensable 
equipment for precision navigation and to instil 
in crews the necessary respect for such precision. 


Admittedly the two techniques, of peacetime 
and wartime, are very different. The former has 
the advantage over the latter of being based on 
the use of a solid ground organization which 
marks all routes. It is not hampered by any 
restrictions on the use of guidance and commu- 
nications facilities. Wartime technique, on the 
other hand, can be based only on the friendly 
ground organization and must be armed against 
the jamming and other traps of the enemy. 
Moreover, it is as a rule applied to a given geo- 
graphical sector, which may be relatively limited 
in size, as was the case in the air war against the 


Modern radio navigation aids (ground equipment). 


Third Reich, or be extended to the scale of the 
Pacific, as for example during the last phase of 
the air struggle against Japan. Thus, for military 
use, the airborne and ground facilities provided 
may vary with the scale and the nature of the 
theatre of operations, whereas commercial avia- 
tion should use only equipment which is suitable 
for all routes throughout the world. Yet. despite 
these differences, there are certain common 
objectives: to navigate with precision and ensure 
the safe flow of heavy traffic. Military expe- 
rience showed that these aims could be achieved 
by using suitable equipment and insisting upon 
the strictest discipline in the work of aircrews. 


Free navigation or airways system ? 


At the end of the war in Europe, it was con- 
sidered expedient to set up a ground organiza- 
tion based on the use of MF radio ranges (about 
60 RNG transmitters in Europe), on the pattern 
of what had been done some years before in the 
United States. The disadvantages of the system 
are today well known. It gives the pilot his direc- 
tion, but is inexact in “range” or rather in time 
and does not reliably enable E.T.A.’s to be 
respected. It is saturated by heavy traffic and leads 
to prolonged waiting, which jet aircraft cannot 
afford. Its functioning is not reliable under cer- 
tain weather conditions, when crews have the 


Left to right: one of the four transmitters of the French LF Decca chain (Société Frangaise Radioélectrique); TVOR station 
(Terminal VHF Omni-directional Range) by Collins (U.S.A.) for airports with no ILS equipment; model of the first Swiss VOR station (Marconi) for Zurich-Kloten airport. 





the air space by accurate Gee maps (left). Yet after the war some 60 LF radio range 
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airborne radar was able to detect 
layer (German warships in 


The R.A.F.’s H2S 
targets below the cloud 
Oslo Fjord). 


greatest need of it. These deficiencies were so 
evident as much as five years ago that the Radio 
Technical Commission for Aeronautics in the 
United States began to investigate a new system 
for the control of air traffic and the airways. 


In Europe after the war, when both airborne 
and ground equipment was lacking, it would 
have been easy to install a new system, better 
suited to the growth of air traffic and using the 
latest technical resources. But the system chosen 
and installed was one that was already outdated. 
It had been satisfactory in the United States 
before the war but was difficult to adapt to Eu- 
rope’s territorial mosaic. A system of free naviga- 
tion, as opposed to set airways, would have pro- 
vided greater facilities in regions of heavy traffic 
and particularly for the navigation and traffic 
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Modern radio navigation aids (airborne equipment). 





type 51 R-1; DME airborne receiver by Laboratoire Central de Télécommunications, Paris. 


control of jet airliners. Technical conferences 
were organized by the British Government in 
1946, at which several solutions to today’s pro- 
blems were proposed. But because they had not 
been previously considered, many experts 
refused to investigate their possible adaptation to 


For a return to free navigation in the air space by the 


VOR/DME system electronic computers and ‘punched 
card machines” are needed in the aircraft: navigation 
diagram and instruments for Collins’ (U.S.A.) Navigation 
System NC-101 for flight to any desired destination 
(waypoint). Top instrument is the card reader, bottom 
left the navigation computer. 
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commercial air transport. The solutions were 
therefore rejected without examination. It had 
not been recognised that some of them could 
have introduced new methods of navigation 
which might have increased operating safety 
and facilitated traffic control. 


Multiplication instead of integration 


As, however, it was obvious that technical 
progress would necessitate the adoption of new 
methods, equipment and facilities for navigation 
and control were multiplied and superimposed 
on one another. In some parts of Europe crews 
are offered a multitude of systems, none of 
which are absolutely reliable and which, even 
taken all together, do not meet all the needs of 
air traffic. On one occasion a serious accident on 
landing was attributed to the unfortunate simul- 
taneous use of different control systems, where 
full knowledge and proper functioning of one 
of them alone would have been sufficient to 
bring the aircraft down in complete safety. This 
diversity of systems prevents introduction of a 
standard navigation method, makes it difficult 
to achieve the necessary discipline both on the 
ground and in the air, renders traffic control 
organization extremely complicated, and finally 
seriously compromises the safety of European 
air services. 


Certain airlines of the Old World point out 
that it would be very difficult for them to base 
the safety of their operations on a sufficiently 
rigid system to ensure precision and regularity 
in commercial flying. Airborne and ground 
equipment is too varied, methods too different, 
the absence of standard procedure too obvious. 


When jet propulsion becomes generally used 
in commercial aviation, it may be necessary to 
return one day to the precision navigation 
employed by the night bomber formations. It 
may be that the runway-or runways-of a large 
international airport will be allocated in advance 
for a certain length of time—as short as pos- 
sible—for the landing of such-and-such an air- 
craft. The Brussels—London machine, for 
example, would have a “sector” of three minutes, 
the Madrid—London flight would get the next 
period, followed by the Copenhagen—London 
aircraft and so on. Then every half hour, for 





INTER ISCHAVIA 






Left to right: Decca Flight Log (built under licence by Société Francaise Radioélectrique); Collins’ VOR airborne receiver 


example, a few minutes would be held in reserve 
for aircraft which had not been able to stick to 
their timetables, and which could then land with- 
out disorganizing other traffic. On short and 
medium stages, take-off time, speed and altitude 
would be adjusted. For long stages it would be 
sufficient to advance or retard arrival by half an 
hour, to make allowance for the effect of the 
wind en route. All that is needed is the equip- 
ment for precision navigation. On the limited 
scale of the last phase of flight, the “Volscan” 
already provides a solution to the problem of the 
almost simultaneous arrival of a large number 
of aircraft at the same airport °. 

It is always surprising, in view of the technical 
progress made in other domains, that the system 
on which air navigation is still founded should 
be so deficient. Navigation over medium and 
long distances, approach, landing, traffic control 
in the air, communications, traffic control on the 
ground must all be provided with complete 
reliability and in as automatic a manner as pos- 
sible. Little thought has been given up to the 
present to the question of integrating the great- 
est possible number of these tasks so as to sim- 
plify equipment both in the aircraft and on the 
ground, standardize this equipment and facilitate 
the work of crews and ground staff to enable all 
aircraft movements in the air and on the ground 
to be controlled throughout. If there were such 
an integrated system in existence and if, by co- 
ordinating only two or three individual equip- 
ments, it enabled the six essential tasks enumer- 
ated above to be performed safely and simply, 
it would undoubtedly be adopted by all and 
would abolish national peculiarities and the 
relics of outmoded technique still so dear to the 
hearts of such air transport operators as have not 
moved with the times. 


The only way to conquer bad weather is to 
attack it on a joint international level. It would 
probably not take more than a few years to 
design and produce the systems required. Since 
they would be efficient, they would soon become 
generally accepted. Then, and only then, will 
there by a true world air network. 


2 VOLSCAN Volume Scanning, i.e., the series of exper- 
iments conducted by the U.S.A.F. to increase the frequency of 
military aircraft landings to 120 per hour; cf. also Interavia 
Nos. 6 and 7, 1953; ’’Standardization of Approach Procedures 
for Modern Radio Aids’’, by P. Carour. 
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_A. lbert G. Fischer—graduate of the Swiss Federal Institute of Tech- 
nology, Lieutenant Colonel in the Swiss Air Force, air traffic control chief 
of Radio-Switzerland for the Zurich Region and President of the Zurich 
Section of the Aero-Club of Switzerland—has been an active military 
pilot for 24 years and for ten years was Switzerland's aerobatics champion. 
Thus the author has personally followed all the stages in the evolution of 


“Flight cancelled...” 





BY DIPL. ING. A. FISCHER, RADIO-SWITZERLAND, ZURICH AIR TRAFFIC SERVICES 


flying safety techniques, not only as a high-frequency engineer but also as 


‘*‘Bad Weather" 


When the “man in the street” emerges from 
his front door in the morning and discovers that 
the sun is securely hidden behind a layer of grey 
clouds, or when he finds that he must even open 
his umbrella, he quickly forms his verdict: Bad 
weather... 

The airline pilot makes his decision much less 
hastily. To him “bad weather” has ceased to be 
an absolute definition. He regards the term as a 
very relative notion which depends not only on 
meteorological data but in an equal measure on 
the route to be flown, the type of aircraft em- 
ployed, the radio equipment aboard the aircraft, 
the topography of the terminal airport, the 
quantity and quality of the radio-electric naviga- 
tion aids along his route, and on many other fac- 
tors. What is more, one and the same weather 
situation may be judged differently by two pi- 
lots: whereas the crew of a New York—London 
flight will be gratified at being informed of a 
West-East air current of an average of 60 m.p.h. 
—a wonderful trip!—the skipper of the aircraft 
assigned to the corresponding East-West sche- 
dule will knit his brow in a deep frown in the 
operations room of the rain-lashed airport at 
Shannon, Ireland. He is worried about the “nega- 
tive component” the navigator submits to him. 
“Foul weather,” he says, “very bad; fuel will just 
get us to Gander, a rotten trip...” 

“Bad weather” has steadily decreased since the 
beginning of regular airline operations. In other 
words, the means of overcoming bad weather 
have gradually improved, and no doubt we are 
approaching the time when bad weather will 
mean merely a more or less bumpy climb to and 
let-down from cruising altitude—no more than 
a moment of slight unpleasantness without 
effect on the successful completion of the flight. 
The proclamation over the airport public address 
system, so dearly beloved by the air traveller, to 
the effect that “B.E.A., Swissair, T.W.A. regret 
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that flight so-and-so has been cancelled” will 
then be a thing of the past just as much as the 
present airline traffic slump in the winter 
months. 

Unfortunately, we have not quite reached that 
point—in spite of the large quantity of airborne 
radio equipment, which accounts for a major 
proportion of the aircraft's cost, and in spite of 
the vast sums of money which Governments are 
spending on radar installations, latest navigation 
aids on the ground and powerful approach and 
runway lighting systems at the airports. 


article appearing below. 


a practical pilot. Following World War Il Fischer made a significant 


contribution to the organization of the Swiss air safety and traffic control 
services. In an earlier issue of Interavia Review (No. 4, 1952) he reported 
on changes in radio navigation, air traffic control and radio communica- 
tions methods, and his report may be regarded as a completion of the 


-Ed.- 


Flight cancelled — why? 


Once the aircraft has reached its cruising alti- 
tude, the weather causes it no undue worries. It 
is true that bothersome headwinds may slow it 
down, and occasionally it is necessary to make 
long detours around gust areas or turbulent 
thunderstorms. If such conditions are known to 
prevail prior to take-off, the flight may be post- 
poned by a few hours. On the whole, however, 
flight cancellations due to such reasons are very 
rare exceptions in regular airline operation. 


Powerful modern airliners, particularly jetor turboprop powered types, fly ‘“‘over the weather’’. Picture shows a view 
of the cloud-shrouded Alps taken from the pressure cabin of a de Havilland Comet flying at 40,000 ft. (Interavia photo 
of May 10th, 1952, 09:45 hrs. GMT). 
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Vag’ course selector- Collins IFS Approach Horizon: Indicator **Zero 
to-from indicator; 2 giving combined reading of artificial Reader’; Vertical and horizontal bars, 
selected course indicator; horizon, turn-and-bank indicator, Gyro- moving parallel, tell the pilot whether 


Main indicator of the Sperry 


receiver (or he is flying “‘right,”’ i.e., so that he asymp- 
totically approaches the selected course 
(and glide path) or stays on this course 
(see diagram). 


otherwise 


ILS BLIND APPROACH AND VOR EN-ROUTE NAVIGATION 





Today's large, powerful, pressurized airliners, and 
especially the new turboprop or jet powered air- 
craft with operating altitudes of 20,000 to 
40,000 feet, fly practically “over the weather,” 
in most cases in brilliant sunshine or under a 
clear, starlit sky. Crew and passengers serenely 
contemplate the cloud masses rolling by beneath 
them. Serenely... until it is time to pierce 
through the cloud layer in preparation for land- 
ing. The unsuspecting passenger is laconically 
informed of the forthcoming merry-go-round by 
the familiar illuminated sign at the cabin end, 
Fasten Seat Belt, and if that is not sufficient to 
shake a phlegmatic passenger out of his peace 
of mind, something like the “second degree” is 
applied: No Smoking. Things are getting seri- 
ous, or so it seems, and only hardened veterans 
of air travel will continue to pretend that they 
are engrossed in their newspapers. 

Meanwhile, a multifarious but well-coordi- 
nated activity has begun to pervade the crew 
compartment. The aircraft is being prepared for 
the approach and landing, and in the pilot's ear- 


ILS-2 Instrument Landing System (Standard 
1 Localizer plane; 2 glide path plane; 3 
4 middle marker beacon at Oberglatt; 5 
6 — glide path transmitter; 7 localizer; 8 
This installation has recently 


216 


AG., Zurich) of Zurich-Kloten 
- outer marker beacon at Hochfelden; 
inner marker beacon ahead of runway; 

touch-down point on instrument runway. 


been supplemented by a PAR (Standard). 





phones a friendly, matter-of-fact voice recites 
the routine message on weather conditions at 
the airport: 

Wind from 240 degrees at 30 knots, gusting 

to 40 knots. 

Visibility six hundred yards. 

Runway visual range eight hundred yards. 

Rain. 

Cloud: eight-eighths at three hundred feet. 

On the strength of this message the skipper 
decides whether he will land or whether he will 
divert his aircraft to the nearest alternate airport 
reporting: better weather. 

A ceiling of three hundred feet and eight 
hundred yards horizontal visibility, as measured 
along the runway . . . surely that should be suffi- 
cient for landing? Perhaps .. . 

Instrument Landing Problems 

In bad weather any aircraft will require a 
straight-line distance of six to ten miles in order 
to manage the last few hundreds of feet of the 
descent down to the ground. 


Airport: 


course bar gradually 
the aircraft is back on course 
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Diagram for Bendix NA-3 “Omni-Mag’’: At “A 
the guide beam (course bar is at right) and is still moving away from the beam (relative 
heading pointer turns to left). At 


During this final part of the flight the pilot 
must align his aircraft accurately with the run- 
way centre line and adjust his rate of descent in 
such a manner as to enable the aircraft to touch 
down without violent corrective manoeuvres 
upon reaching the threshold of the runway. The 
procedure is comparable to the slow, careful 
berthing of an ocean liner at the pier—with the 
exception that the aircraft is unable to reduce its 
flying speed to “dead slow”. It should be visua- 
lized that prior to the actual final approach the 
pilot has brought his aircraft in instrument 
flight down to about 1,000 feet, above the topo- 
graphical elevations surrounding the airport and 
that he is now nearing the ground in straight, 
carefully controlled flight, still surrounded by 
dense fog which barely allows him to distinguish 
his aircraft's wing tips. All his senses and deter- 
mination are concentrated on observing his 
flight and navigation instruments, and almost 
automatically he translates minute moves by the 
pointers on his dials into adjustments of his fly- 
ing controls. These dials tell him a lot: situation 


* the pilot has deviated to the left from 


**B”’ course bar and relative heading pointer meet: 





moves back to centre, relative heading angle decreases. At ‘*C’’ 
and flying straight along the guide beam. 
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the centre position. At K the aircraft is 
cell) and gyroscopic horizon. 


accurately 


of the aircraft's three axes in space, direction 
of the aircraft's longitudinal axis, direction 
of flight, position in relation to the ideal ap- 
proach line, rate of descent, height above 
ground, flying speed and other things. 

To pick out the most important points: dur- 
ing his instrument approach the pilot cannot 
shift his eyes from his instruments for a single 
moment, in other words, he cannot pay any at- 
tention to what may happen outside the aircraft. 
Yet, for the actual landing he depends on his 
observation of outside points of visual reference. 
For his landing he must perform delicate control 
movements based on instinctive height estimates 
varying within a few inches. For it is his duty 
to set his fifty-ton aircraft, now rushing forward 
through a rolling, swaying air mass at 120 miles 
an hour, smoothly down on the _ rock-like 
concrete as if it were fragile Dresden china. 

Today there still does not exist a technical 
means capable of performing the task automati- 
cally with the required elasticity and delicacy. 
This part of the work continues to be the do- 
main of the human senses, nerves and muscles. 

Thus, approach and landing are clearly divided 
into two phases: in the first, the pilot flies 
the aircraft by his instruments, acoustic and op- 
tical signals; in the second he brusquely dis- 
misses all these artificial aids and turns his atten- 
tion to what he sees outside the aircraft. In this 
final phase, he continues his flight on the basis 
of his observations of the runway ahead of him, 
the real horizon, his estimated hight, frequently 
also of the rows of high-intensity lights gleam- 
ing towards him from ahead of and along the 
runway, until he safely touches down. 

Now, the distance to within which the pilot 
may approach the ground in blind flight 
decreases as the accuracy of the radio aids used 
in the first phase increases, and the clearer and 
more penetrating the approach and runway 
lights are, the earlier he can turn to the second 
phase, the actual landing by visual reference 
points. 


If there is a gap between the two phases, ie., 
if the aircraft descends to that low height above 
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located on 


How the Sperry *‘Zero Reader’? works: 
The course bar moves to the left as 
soon as (1) the guide beam receiver 
records a deviation to the right, or 
(2) if the aircraft banks to the right 
or (3) yaws to the right. A bank to the 
left (at B) or a left course correction 
(at C) will therefore fully compensate 
for the indicated and actual deviation. 
In the case of an 8 turn into the guide 
beam (at D) the right error, left course 
and a slight right inclination complete 
each other to provide a zero indica- 
tion. The course bar indication is the 
result of three measuring impulses: 
VHF approach beacon, gyro compass 
and gyroscopic horizon. 


The height bar, on the other hand, 
moves upwards if (4) the aircraft 
flies en route at less than the selected 
barometer setting altitude, or if (5) 
it makes, its landing approach below 





ground at which the guiding element must be 
more accurate and precise than those supplied 
by the radio-electric navigation aids with all 
their errors, and if at that moment he is still 
unable to see the high-intensity approach and 
runway lights .. . then the landing is impossible. 

The occurrence of such a condition therefore 
depends exclusively on the degree of transpar- 
ency of the air mass, as seen forwards and down- 
wards from the cockpit. It should not be over- 
looked that for the control of an aircraft it is not 
sufficient for the pilot to see one, two or three 
lights on the ground. It is indispensable that he 
should be able to discern an entire system of 
lights, a specific arrangement of light rows situ- 
ated along and at right angles to the approach 
line. These lights must fully replace the artificial 
horizon aboard the aircraft and the invisible 
real horizon and myst reliably guide the pilot to 
his correct flying and landing direction. 


Practical Landing Limits 


Experience has shown that the approach light- 
ing system must be clearly visible for a distance 
of about 300 yards if the pilot is to obtain suffi- 
cient control elements to effect the landing. 
However, since the approaching pilot cannot see 
the lights situated directly underneath him but 
only those obliquely ahead of him, the actual 
minimum visibility of the lights must be greater 
than 300 yards. Without going into further 
details (these conditions are dealt with elsewhere 
in this issue) it can be stated that the question 
of whether it is possible to land without danger 
is ultimately decided by whether or not the pilot 
perceives a sufficient number of approach and 
runway lights from a determined height above 
ground. For airports with the latest approach 
lighting systems this critical height is somewhere 
between 120 and 180 feet. 

These values obviously do not apply to every 
case of bad weather. In particular, they do not 
apply to cases of ground mist layers a few feet 
thick and other special occurrences. 


The question which now arises is: How close 
to the ground can an aircraft be brought in 
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the glide path plane. The height bar is actuated by two measuring impulses: glide path receiver (or barometer 


the ILS glide path, or (6) if it drops 
its nose. Pulling the control column 
back (at H and J) will therefore cor- 
rect the height and return the bar to 


absolute safety by the radio-electric navigation 
aids? 


A critical review of the most common 
radio-electric landing aids 


For many years ILS (Instrument Landing Sys- 
tem) has been the most widely used approach aid. 
Roughly it consists of two main transmitters 
on the ground, the Localizer and the Glide-path 
Transmitter. The first 
speaking—a vertical guiding plane into the 
approach sector, the second transmits a nearly 


radiates—figuratively 


horizontal, slightly rising guiding plane. With 
the help of a cross pointer instrument aboard his 
aircraft the pilot can determine the position of 
his aircraft relative to the two planes. If the two 
pointers form a cross at right angles, the aircraft 
is flying along the line of intersection of the 
two planes; if they are at odd angles to each 
other, the pilot must correct either his glide 
angle or his heading, or both. 


The glide path portion of ILS, however ingen- 
ious its conception may be, is the problem child 
of many an airport technician and many an air- 
line high-frequency engineer. The main reason 
is that the surface of the earth is used as a reflec- 
tion area to produce the guiding effect and that 
the reflective properties of the ground vary. In 
addition, the wave lengths used are about 90 cm 
and have semi-optical characteristics, i.e., the 
transmitted waves do not reflect only where they 
should but even from distant buildings, woods 
and hills. The effect is that in certain circum- 
stances the glide path is uneven or even undulat- 
ing. Since, furthermore, the accurate adjustment 
of the transmitter on the ground and the air- 
borne receivers forms a delicate technical chore, 
and since neither the regulation of the trans- 
mitter nor that of the receivers remains stable 
for any length of time, a considerable margin 
for error must be taken into account in deter- 
mining the point above ground down to which 
the glide path indication may be regarded as 
valid. 

Since the general adoption of ILS for civil 
aviation shortly after the end of the war, 














Interior of the antenna shed of a Thomson-Houston Precision Approach beam; installation. Left to right: trans- 








mitter-receiver racks; vertical antenna for elevation beam; horizontal antenna for azimuth beam. 


numerous improvements have been incorpo- 
rated. However, these concerned the ground 
installations to a lesser degree than the airborne 
equipment. The new developments aimed at 
making increasingly extensive use of ILS for 
instrument approach, as is illustrated by the 
following examples: 


An improved indicating instrument is being 
marketed by Bendix under the designation 
“Omni-Mag”. The two pointers no longer rotate 
about certain axes but move, in the form of bars, 
to the left or right and to the top or bottom, 
respectively. The most valuable innovation con- 
sists of a third pointer which indicates the 
direction of the longitudinal axis of the aircraft 
relative to the selected course, e.g., the selected 
approach course. As a result, the pilot obtains a 
reading of his aircraft's relative heading angle 
in the case of crosswind components; in other 
words, he can make accurate correction for a 
known crosswind right from the beginning and 
therefore is able better to follow the ILS Local- 
izer indication. 

Another development that aroused much 
interest when it was first disclosed is the Sperry 
Zero Reader—which looks very much like the 
normal ILS cross-pointer instrument. It differs 
from the latter mainly in that it does not point 
to “zero” “correct” just when the aircraft is 
precisely on the selected course but long before, 
namely, as soon as the pilot has performed the 
correct control manoeuvres in order to attain the 
ideal approach path. Thus, the “Zero Reader” 
thinks ahead and is nothing short of an elec- 
tronic computer fed with ILS signals on the one 
hand and, on the other, with signals from 
gyroscopic instruments recording the position of 
all three aircraft axes in space. For the pilot the 
most strikingly simple aspect of the device is 
the fact that a single, easily read instrument 
simultaneously conveys to him the indications 
of four to six difficult-to-read instruments and 
also computes a number of additional naviga- 
tional calculations for him. 


Even more perfected and refined methods 
combine the conventional blind-flying instru- 
ments—artificial horizon, turn-and-bank indi- 





cator, Magnetic compass, gyro compass, ILS 
Localizer and Glide Path Indicator—in a single 
instrument. The position of the aircraft relative 
to the selected course is pictorially presented on 
another instrument. This system therefore unites 
the advantages of the “Zero Reader” with those 
of an absolute position indication of the aircraft. 
A typical example of this species is the Collins 
“Integrated Flight System” (IFS) '. 

One is almost tempted to say: you can’t have 
it any simpler, lest it gets too complicated... 


* 


It was a logical evolution to arrange for all 
these electronic computing machines to act 
directly on the servo motors of the automatic 
pilot and thus to automatize the landing 
approach altogether. Instruments of this kind are 
now in existence under the designations “Auto- 
matic Controlled Approach,” “Flight Path Con- 
trol,” etc., and some transports have been 
equipped with them. They are capable even of 


1 Cf. F. Baumgartner '’Collins Integrated Flight System’’, in 
Interavia No. 10, 1953, pp. G02—604. 


Radar image of an instrument approach on the approach 
zone scope of Geneva-Cointrin Airport’s PAR: the two 
luminous blips, identified by white lines, indicate the 
position of the aircraft relative to the glide path (top) 
and the approach course (bottom). The aircraft is 3 
kilometres from the touch-down point, precisely over the 
runway centre line but a little below the ideal glide path 
(Thomson-Houston). 
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The GCA Controller, with microphone and earphones, 
at his control desk (Thomson-Houston). The daylight 
scope at left reads distances up to 12 miles, that at right 
(approach zone scope) only up to 3 miles. 


operating the throttle controls and thus of 
adjusting the aircraft's speed. It is interesting to 
note that the functions of these instruments are 
not limited to approach control but that they 
also serve for en route navigation in conjunction 
with the omnirange stations. 

However, all these involved computers and 
simplifiers of the pilot’s duties operate on the 
basis of the “conventional” ILS which has 
remained unchanged for many years. As a result, 
they will never be able to produce a better blind 
approach than that which ILS itself is capable of 
providing. To put it more clearly: we are trying 
out increasingly refined methods of squeezing 
the lemon, but so far we have been unable to 
grow a juicier lemon... 

A competitor to ILS has now been in 
existence for some time: Precision Approach 
Radar (PAR). In theory this equipment operates 
more accurately, and the margin of error at the 
touch-down point amounts to only a few feet. 
However, this narrow margin of error is widened 
somewhat through the method of exploiting the 
radar readings: the aircraft is “talked down” by 
a radar controller on the ground. Nevertheless, 
it is certain that approach navigation by means 
of “talk-down” on the basis of the pips moving 
on the approach controller's radar scopes today 
is the most accurate method. In an emergency 
it even permits aircraft to be brought safely 
down—in all probability—to the runway in 
zero-zero weather with thick fog right down on 
the deck. 

Yet, a degree of precision varying between 
plus-minus ten feet is inadequate when height 
has to be judged to within inches during the 
landing. This fact cannot be changed even by 
newly developed methods which by means of 
television equipment conjure the image on the 
radar scope back into the cockpit in order to 
eliminate the radar controller on the ground 
(Teleran system). 


Who decides whether to land or not? 


We have endeavoured to show that in spite of 
high-intensity approach and runway lights and 
complex electronics a landing is not possible if 
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visibility at che airports drops below a minimum 
level. This raises the question, who is respon- 
sible for deciding whether an approach should 
be attempted or not? 


Three groups of participants have the greatest 
interest in not permitting any hazardous landing 
attempts in bad weather, as they might end up 
in an accident sooner or later. First, there are 
the pilot and his passengers; second, the air 
authorities and the airport operators; third, the 
airline companies. To each group of participants 
the problem presents itself in a different manner. 


The pilot, prior to initiating his approach, 
requests a detailed weather report. Best of all 
he would like to know precisely at what point 
of his approach path he will perceive the 
requisite number of approach and runway lights. 
Unfortunately, his wish cannot be fulfilled 
because visibility conditions change all the time 
and because it is not possible to “plant” an 
observer on the glide path plane. As a substitute 
the meteorological officer at the airport offers 
two or three different measured values to the 
pilot who is given this information by radio. 
These data are the very vague indication of the 
height of the cloud base (at what height does 
the outline of a hydrogen balloon begin to blur 
in the fog?) and two horizontal visual range 
figures along the runway, one with the runway 
lights on, the other without lights. The 
experienced pilot is assumed to be capable of 
estimating the landing possibilities from these 
figures—provided they still apply at the time 
of the actual landing. 


The civil air authorities or the airport operators 
are opposed to hazardous landings and believe 
though not in every country—that these should 
be forbidden by law. Thus, they call for the 
rigorous enforcement of certain minimum limits 
for visual ranges and cloud ceilings, below which 
any landing attempt would be illegal. QOGO— 
landing is prohibited... 





The air transport companies, on the other 
hand, are opposed to this “bureaucratic inter- 





ference” with their business. They consider it 
sufficient to establish their own weather minima 
which they can elastically adapt to their operat- 
ing requirements. These minimum figures vary 
depending on aircraft types, on whether the 
approach is to be made by day or night, on the 
navigation aids employed, etc. Varying minima 
are even applied to experienced and “greener” 
pilots. 


As a result of these contradictory opinions 
and also because of the complexity of the 
problem itself different regulations are in force 
in practically every country so far as landing 
prohibitions due to weather are concerned. 
Perhaps the introduction by LC.A.O. of the 
notion of the “Obstacle Clearance Limit” ? can 
be regarded as an interesting move towards a 
uniform solution in the future. 


- Vertical Visibility, 
Runway Visual Cl pene 
Company ‘loud Ceiling 


Range or Critical Height 
A 1 mile 600 ft. 
B 1 mile 500 ft. 
c 1 mile 400 ft. 
D 1 mile 400 ft. 
I 3/4 mile 400 ft. 
F 3/4 mile 330 ft. 
G 1100 yards 400 ft. 
H 1100 yards 250 ft. 
I 700 yards 300 fet. 
K 550 yards 200 ft. 
a 330 yards 200 fet. 
M 330 yards 200 ft. 
etc. etc. 
Government 330 yards* 200 ft. 


* Sole value for QGO enforcement. 


* The Obstacle Clearance Limit is a figure, computable from 
numerous data for each individual airport, for a height above 
ground below which a certain vertical clearance cannot be 
maintained, The equation is so constructed that even under 
optimum conditions (latest navigation aids; dead flat; obstacle- 
free airport) this height figure is never less than 100 fe. 


SRE panorama radar equipment serves chiefly for air traffic control purposes in the vicinity of the airport. Illustrated 
is a mobile surveillance radar unit by Thomson-Houston (Type SP) ready for operation. The scanner rotates at a rate 
of 12 r.p.m. At right, the image supplied by 50 antenna rotations (maximum range, 30 km). 
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The following table lists, as an example, the 
transport company minima imposed for the ILS 
or GCA landing of aircraft of the categories of 
the Douglas DC-6, Lockheed Constellation, 
Convair-Liner, Vickers Viscount, etc., at the 
well-equipped airport of Zurich. 

The variety of company practices becomes 
even more obvious when it is considered that 
runway visual range and ceiling figures are 
interpreted differently. In one case the runway 
visual range figure takes into account the high- 
intensity runway lighting, in another it refers 
purely to meteorological visibility. In one case 
the pilot who receives a cloud height below the 
minimum figure is forbidden to attempt the 
approach; in another he is allowed to make an 
approach down to the “critical” height, at which 
point it is up to him to determine whether or 
not he perceives a number of approach lights 
sufficient for a safe landing. 


“Instrument take-off”’ 


“Impossible” landings have been mentioned 
as the main cause of cancelled airline flights. 
Needless to say, take-off in bad weather offers 
its own problems, though it is only fair to state 
that the instrument equipment of a modern 
airliner would make completely blind take-offs 
possible. For certain reasons, however, most 
airline companies impose visibility minima also 
for take-off. Their main consideration is the 
possibility of engine failure or other trouble 
during or immediately after take-off. The 
trouble may be serious or slight, and in good 
weather the return to the airport very rarely 
offers any difficulty. But what would happen if 
visibility were so bad as to rule out a landing? 
This would mean that the flight would have to 
be continued to the nearest alternative airport, 
with the attendant risk of the initially slight 
trouble growing worse during the trip. 


* 


Air transportation without cancellations for 
meteorological reasons is the aim. A solution to 
the problem must be found. We consider that 
fully automatic landing is the most obvious way 
of reaching our goal. From the engineering point 
of view this can be achieved through the 
development of landing systems of greater 
precision (higher frequencies), combined with 
electronic altimeters accurate to within an inch, 
the whole supervised by the pilot with his 
airborne radar and by the ground controller 
with surface radar equipment. Whether such a 
solution is close at hand or in the remoter future, 
there is no doubt that electronic equipment both 
aboard the aircraft and on the ground will 
continue to increase in quantity and complexity, 
and it seems that the time has come for science 
and industry to stop concentrating exclusively on 
the development of ever more complicated and 
refined instruments and pay greater attention to 
increased operating reliability, beginning with 
the reliability and life of the electronic tubes 
built into the equipment. 
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Meteorological Services and Bad Weather Flying 


BY DR. FRANCIS W. REICHELDERFER, WASHINGTON, D.C. 


Francis Wilton Reichelderfer was born at Harland, Indiana, on August 
6th, 1895. He served as a naval officer, as a pilot (airplanes and dirigibles) 
and as an expert on meteorology, from 1918 to 1938. In the latter year 
he was appointed Chief of the U.S. Weather Bureau in Washington, no 
doubt the world’s largest and most advanced operational meteorological 
organization. He has completed innumerable national and international 


organizations. 


assignments in connection with the development of weather service for 


N. so many years ago bad weather—the 
presence of a few low clouds or occasional 
patches of rain—caused aircraft to stay on the 
ground. Pilots knew that being trapped within 
the clouds could end up in disaster. When 
restrictive weather conditions alternately closed 
the departure airport and the arrival airport, 
interruption to flying sometimes lengthened 
into days or even weeks. 

These frequent periods of bad weather made 
the first printed flying schedules almost mean- 
ingless and raised delicate problems in the 
handling of passengers. After several fruitless 
journeys from town to airport in apparently 
perfect weather, passengers became somewhat 
exasperated when greeted with announcements 
that “all flying today is cancelled due to bad 
weather.” 

Today, in contrast to the restricted operating 
procedures of years ago, only the most severe 
meteorological conditions can bring a complete 
stoppage of flying. Even during those periods 
when low cloud and heavy rain keep the birds 


The commercial airlines are not the only air transport operators who depend on a reliable weather service. Private 


on the ground, aircraft now take off at one 
minute intervals in complete safety. Extensive 
cloud, precipitation, low visibility, icing, turbu- 
lence, extreme winds and thunderstorms are 
examples of meteorological elements that no 
longer automatically prevent all flying. Many of 
the meteorological terrors of the past now have 
been reduced to meteorological nuisances. 

This new expansion in operational freedom 
from traditional weather restrictions is one of 
the great accomplishments of the aviation world, 
and its importance to the development of avia- 
tion can hardly be over-emphasized. A listing of 
the technical developments which have made 
bad weather flying possible would include 
contributions from most segments of aeronau- 
tics—en route navigational aids, landing systems, 
runway lighting, airport layouts, engines, aircraft 
design, pilot training, traffic control, communi- 
cations, and meteorology. 

It may surprise some to learn that each major 
advance in aircraft performance is usually 
followed by demands for additional meteorolo- 





air commerce, agriculture and other uses. In addition to his duties at the 
U.S. Weather Bureau, Dr. Reichelderfer has been a member of the U.S. 
National Advisory Committee for Aeronautics since 1939 (Vice-Chairman 
since 1945), President of the World Meteorological Organization since 


1951 and a member of numerous other meteorological and scientific 


Editors 


gical services. As the horizontal range of aircraft 
increased the pilot wanted weather observation 
reports from ever greater distances. As the 
vertical range of aircraft increased the pilot 
needed observation reports of wind speed and 
direction up to higher and higher levels; and 
when aircraft began to fly through and within 
clouds, the pilot wanted more and more detailed 
information regarding cloud bases and tops, 
degree of turbulence, icing factors, temperature 
ranges, moisture distribution and other meteoro- 
logical characteristics. 

Notwithstanding the above history of requests 
for more, rather than less, weather data, meteoro- 
logists over the years have heard imaginative 
colleagues in the aeronautical industry proclaim 
that this or that recent technological develop- 
ment soon would make all commercial aviation 
completely independent of the weather elements. 

Aviation meteorologists do not take such fore- 
bodings of their future employment very seri- 
ously. Today, in fact, there is a greater demand 
for aeronautical meteorological services around 


business and executive aircraft are being used on a growing 


scale all over the world and owe their safety to agreat extent to the meteorologists. In the United States, for example, there were approximately 30,000 business and executive air- 


craft in 1953 which logged a total of 3,124,000 flying hours during the year 


heed Constellation of Trans World Airlines, U.S. domestic and foreign operator; right, one of the executive aircraft of the Tennessee Gas Transmission Corp., 
B-26 Marauder World War IL light bomber. 





600,000 hours more than the revenue hours flown by the U.S. domestic carriers. 


Below, left, a Lock- 
a converted Martin 
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the world than there has been at any time in 
the past. All indications suggest that the next 
ten years will witness a widening network of 
meteorological stations, a boost in the number 
of professional meteorologists, and noteworthy 
increases in the variety, amount and value of 
rneteorological services provided to aeronautical 
interests. 

Some people may be puzzled to hear that great 
technological accomplishments have recently 
been made in reducing the effects of bad weather 
on flying, and then at the same time to learn 
that still more meteorological services are now 
required to reduce the harmful effects of bad 
weather to an absolute minimum. How can this 
apparent paradox be explained? 

The explanation for the simultaneous occur- 
rence of improved bad weather flying techniques 
and greater requirements for meteorological 
services can be found in the numerous changes 
and trends that characterize international avia- 
tion today. Six of these aeronautical changes and 
trends, as they affect the provision of meteoro- 
logical services, are briefly reviewed in the 
following paragraphs. 

The first and foremost change has been the 
tremendous increase in flying during recent 
years and the trend to an even greater volume of 
flying in the future. This increase can be 
measured in many ways—in added millions of 
hours of flight time, or in added hundreds of 
millions of miles flown, or in the zooming 
figures which give the annual increases in 
commercial revenue of airlines carrying freight, 
express and passengers. 

Any large increase in the volume of flying 
activity at a single airport automatically calls for 
some increase in the staff providing meteorolo- 
gical services. For example, if there were fifty 
aircraft arrivals and departures each week at one 
European airport in 1934, and five hundred 
arrivals and departures each week in 1954, the 
demands for service obviously would require an 
increase in the size of the original meteorolo- 
gical staff. Experience has shown, however, that 
it is not necessary to increase the number of 
meteorologists in direct proportion to the 
increase in the number of aircraft movements, 
particularly after a basic staff of observers, map 
plotters, briefers, and forecasters has been 
installed for continuous night and day services. 

The second major change and trend is the 
rapidly expanding geographical areas 
covered by aviation services. The widest oceans, 


being 


the impenetrable jungles, the scorching deserts 
and the polar wastes are all now being overflown 
regularly by aircraft. Today there are thousands 
of small airports and landing fields around the 
world in communities where the airplane was 
rarely seen twenty years ago. 

The common factor in all this widening aero- 
nautical activity at new airports and along new 
routes is the demand for weather observations 
and weather forecasting service. In some cases 
these new airports are located where knowledge 
of expected terminal weather conditions is a 
critical operational factor. In other cases these 
new routes traverse extended uninhabited areas 
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where weather observations are not yet provided. 
Fortunately, this lack can be partially overcome 
through detailed chart analysis by highly trained 
forecasters using all meteorological data available 
from adjacent areas. 

The third major change and trend is the large 
increase in flying during bad meteorological 
conditions. From a meteorological protection 
viewpoint this trend to bad weather flying has 
created several difficult technical problems for 
meteorological services. 

Experience has already shown that if existing 
standards of safety are to be maintained, the 
extension of bad weather flying will require 
more, rather than less, meteorological protection 
services. For example, more frequent and more 
precise observations of visibility, cloud height 
and wind will be needed to help pilots in their 
final approaches and landings during critical 
marginal conditions. More frequent and more 
precise en route observations and forecasts also 
will be needed to reduce such remaining hazards 
in bad weather flying as icing, turbulence, and 
unfavorable winds. 

The fourth major change and trend is the 
increase in night, Sunday and holiday flying. In 
several commercially developed areas _ the 
greatest volume of flying is no longer so heavily 
concentrated in a few bright daylight hours, and 
the trend is toward still greater aviation activity 
during those hours when airports were formerly 
closed down completely. 

This trend means that aircraft transportation 
can bring commercial, recreational or personal 
advantages to large numbers of passengers who 
otherwise would have little opportunity to fly. 
But at the same time this trend to night, Sunday 
and holiday flying inevitably brings with it 
additional staffing problems to meteorological 
services. In former years a single meteorologist 
could handle much of the forecast service 
required at some airports, particularly where 
aircraft movements were confined to daylight 
hours or normal work days. 

Introductory articles to the broad service 
problems confronting meteorologists often 
mention that moving weather systems pay no 
attention to national boundaries, and that accord- 
ingly a rapid international exchange of weather 
reports is essential to successful forecasting. In 
the same sense one might say that bad weather 
generally pays little attention to the clock and 
no attention at all to Sundays and_ holidays. 
Original daytime staffs usually have to be 
increased three or more times when an airport 
provides continuous 24-hours-a-day and seven- 
days-a-week service. Similar increases in the 
number of observers are usually necessary when- 
ever night flying routes are established and 
special airway observations are required. 

The fifth major change and trend in inter- 
national aviation is the increased vertical and 
horizontal range of modern aircraft. As the 
vertical range of aircraft increased the pilot 
wanted observation reports of wind direction 
and speed up to the lowest cloud base, then up 
to 5,000 meters and so on up until there now 
are demands for en route wind data for all levels 
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Vertical section of the earth's atmosphere 
(Interavia drawing) 


In addition to heights above sea level in logarithmic 
scale—from 1,000 to 1,000,000 m—the following are 
marked in linear scale: atmospheric pressure (un- 
broken line; tonnes/m?) and temperature (broken line; 
degress centigrade) of International Standard Atmo- 
sphere; mean force of west winds at medium lati- 
tudes (knots); heights so far reached by man or 
machine; ionized air strata at midday and midnight. 
Diagram also shows: tropopause (boundary between 
troposphere and stratosphere) from the equator to 
the two poles; height of stratopause, i. e. boundary 
between stratosphere and ionosphere. 
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up to 15,000 meters and even higher. As the 
horizontal range of aircraft increased, the pilot 
wanted weather observations, reports and fore- 
casts for points along the route to the next 
province, then to the next country, and so on to 
greater distances, until there now are demands 
for weather reports and forecasts for points 
along routes several thousand miles long. This 
trend to greater aircraft range adds further com- 
plexities in the provision of meteorological ser- 
vices, especially in the collection and analysis of 
larger amounts of weather data. Increased hori- 
zontal ranges also raise the possibilities of hav- 
ing some bad weather along at least part of the 
route, and increased vertical ranges raise possi- 
bilities of ice in summer as well as in winter. 

The sixth major change and irend is the 
widening variety of international and domestic 
flying that now is found among different coun- 
tries, and even within the borders of a single 
country. This variety applies to an almost endless 
list of items, including: the numbers of aircraft 
and their special flying characteristics; the types 
and distribution of navigation aids, both on the 
ground and in the aircraft; the training and 
experience of pilots; and the types of aviation 
services provided. 

This trend to increased varieties of flying has 
become especially significant to meteorological 
directors, for it means almost automatically that 
an increase in the variety of special meteorolo- 
gical services must be provided. Safety in bad 
weather for all flying may not be advanced, for 
example, if the meteorological forecasts provided 
the major airlines are also issued in exactly the 
same mould for interpretation by all classes of 
itinerant flyers. 

The popular appeal and familiarity of pas- 
senger flying, especially when conducted in sleek 
airliners from beautifully equipped airports, may 
have caused many to overlook the extent and 
importance of other varieties of flying. These 
people would be surprised to hear that the total 
volume of flying done by scheduled domestic 
and international air carriers, in some countries, 
is only a fraction of the total flying done by 
aircraft of all types. 

Several popular misconceptions about flying 
in general may need correction if we are to avoid 
similar misconceptions about the role of meteor- 
ological services in serving aviation of all types 
and in all parts of the world. 

For example, the latest multi-engined pas- 
senger aircraft, with a large crew and equipped 
with de-icers, radar and dozens of the newest 
electronic instruments, is mot typical of all air- 
craft; the most modern international airport 
with all the latest approach control and landing 
systems, elaborate navigation aids, high inten- 
sity lights, and automatic observation instru- 
ments is ot typical of the tens of thousands of 
airports around the world; and the highly 
trained airline pilot with years of flying expe- 








Ce = cirrocumulus (undulatus), Spain (October 1924, 
13.00 hrs.). 








Ac altocumulus, Washington D.C. (January 1899, 
08.55 hrs.). 
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Se = stratocumulus, England (September 1923, 13.05 hrs.). 


By international agreement clouds are classified 
in four families and ten genera. Like human families, 
cloud families are also divided into “high”, ‘‘middle” 
and “low”... with “parvenus” reaching through 
all classes. 


The four families are thus: high cloud (from 
6,000 m up to the tropopause, i.e. 9,000 to 17,000 m, 
depending on geographical latitude); middle cloud 
(from 2,000 to 6,000 m); low cloud (from ground level 
up to 2,000 m); clouds with vertical development 
(from 500 to over 9,000 m). Each family contains two 
or three genera. 


The highest clouds are the cirrus (Ci), fine, 
fibrous clouds of ice crystals in bands and tufts 
(top centre). They may degrade into heap clouds or 
sheet clouds, when they are known as cirrocumulus 
(Cc) or cirrostratus (Cs). Coloured haloes round 
the sun or moon are characteristic of cloud layers of 
the latter form. 





‘ 





Ci cirrus, England (September 1921, 10.00 hrs.). 


From the 





Cu cumulus, Lake Geneva (July 1944, 14.00 hrs.). 


Heap clouds at medium altitudes are known in 
technical language as altocumulus (Ac), while a 
milky white layer of cloud almost obscuring the sun is 
altostratus (As). Corresponding forms below 2,000m 
are stratocumulus (Sc) and the dark grey nimbo- 
stratus (Ns) threatening rain. At low altitudes there 
is the so-called overhead fog or stratus (St), a uni- 
form sheet cloud without shape. All these five cloud 
forms consist of water droplets. 


The series of pictures shown top right—cirro- 
stratus, altostratus, nimbostratus—illustrate the 
changing cloud picture encountered by a pilot flying 
into the ‘warm front’? of a low pressure area. 


The mostinteresting clouds from the meteorological 
point of view are the cumulus (Cu) and cumulonim- 
bus (Cb), which extend vertically through all altitudes. 
The dazzling white cumulus often has a marked 
“cauliflower” shape and is formed as a rule by thermal 





rience is not typical of all pilots. 

The trend to increased varieties of flying 
activities will mean that special, rather than 
general, meteorological information will be 
demanded by such groups as industrial executive 
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flyers, air taxi companies, flying farmers, aerial 
photographers, short-range airline feeder com- 
panies, aerial crop dusters and sprayers, sight 
seeing firms, and pilots of seaplanes and heli- 
copters. 
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Ci cirrus, England (March 1924, 10.35 hrs.). 


Cloud Atlas 





(June 1920, 


England 


Ch cumulonimbus (calvus), 
18.55 hrs.). 


up-draughts over a sunny countryside. The water 
vapour carried up by these currents condenses on 
reaching dew point, so that these clouds generally 
have a clearly defined base at condensation altitude. 
The condensation heat released causes the cloud to 
rise higher and higher, until it meets a (warmer) 
barrier layer or is transformed into cumulonimbus. 
The latter consists of ice particles (in the upper part) 
and heavy coagulated water droplets, and often 
spreads out in the shape of an anvil. In the cloud— 
and generally below it—there are powerful up-cur- 
rents, hail and rain with large drops. Cumulonimbus 
are formed not only by radiation and evaporation, 
but also by the “cold fronts” of a low pressure 
area. 


Pictures on this page—with the exception of the 
photograph of cumulus clouds—are from the first 
International Atlas of Clouds and States of the 
Sky (Paris, 1929; further editions 1932, 1939), a new 


Cs cirrostratus (with halo) photographed from 2,000 m 
over Switzerland (October 1928, 14.20 hrs.). 





As = altostratus, Spain (November 1923, 08.10 hrs.). 





Ns nimbostratus, Paris (November 1925, 13.50 hrs.). 





St stratus, Scotland (July 1905). 


1954 edition of which, with 225 pictures, is in pre- 
paration by the World Meteorological Organization. 
Editors 








A more complete listing of the varieties of 
aircraft, or the variety of terrain flown, or the 
varieties of users—not to mention the varieties of 
changes and extremes of meteorological hazards— 
would merely emphasize what all experienced 
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aviation forecasters know: namely, what is bad 
weather to one pilot might be good weather to 
another pilot; what is bad weather to one air- 
craft might be good weather to another aircraft; 
and that there are many times, places or condi- 


INTER TSCHAVIA 


tions which might change the same weather 
from bad to good, and vice versa. 

The particular problems of bad weather 
flying, as well as the more general problems 
of providing basic meteorological protection 
services to aeronautics, has drawn the special 
attention of two specialized agencies of the 
United Nations, namely the World Meteor- 
ological Organization (WMO) in Geneva and 
the International Civil Aviation Organization 
(ICAO) in Montreal. 

An especially interesting example of collab- 
oration between two large international orga- 
nizations are the joint meetings which are held 
by the Commission for Aeronautical Meteor- 
ology of the WMO and the Meteorological Divi- 
sion of the ICAO, and which deal with the many 
problems common to aviation and meteorology. 
Joint meetings of these two groups attract the 
leading experts in the field of aeronautical 
meteorology from all parts of the world, and 
result in recommendations covering the entire 
range of problems relating to meteorological 
protection services to international air naviga- 
tion. 

The first of these joint meetings was held in 
Paris during February and March of 1950, and 
the next meeting will be held in Montreal start- 
ing June 15, 1954. 

The wide scope of these joint discussions 
merely can be indicated by the size of their last 
report (374 printed pages). An extremely large 
number of recommendations were passed, some 
of which related to: specifications for meteoro- 
logical information required for operational 
planning, flight clearance, air traffic control, 
high level flights and terrain clearance; flight 
forecast forms and aircraft weather logs; aero- 
nautical codes; networks of special aeronautical 
stations; qualifications of airport meteorologists; 
and meteorological broadcasts for aircraft in 
flight. 

In several countries accelerated research and 
development programs have been undertaken to 
provide a more complete understanding of 
atmospheric physics and to reduce still further 
all meteorological hazards. 

Icing and atmospheric moisture in all forms 
has drawn especial attention in order to establish 
more clearly their effects on airborne instrumen- 
tation as well as on the performance of engines 
and airframes. 

Recently there have been established at a few 
airports entirely new instrumental systems that 
automatically observe and record, minute by 
minute, variations in cloud height and visibility 
along runway approaches. 

The products of modern research and devel- 
opment work in instrumentation and similar 
fields are eagerly awaited by meteorologists, but 
most aviation forecasters believe that complete 
aeronautical safety for large segments of air 
transportation still depends on the avoidance of 
forecast and observed meteorological hazards. 
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Weather Service for Pilots 


BY PIERRI 


Bicsaencuis meteorology is only one of the 
branches of general meteorology. Its basic data 
are supplied by synoptic charts prepared with 
the aid of observations by ground stations and 
transmitted by the international synoptic code 


which is not peculiar to aviation. 


Meteorological requirements for flying are 
very special ones. Such elements as wind aloft, 
icing 


°° 


top of cloud, for example, which can be 
ignored by the tourist or the farmer, are of vital 
importance to pilots. Forecasts for their use must 
therefore be much more detailed than those 
destined for the general public. On the other 


hand, they can be of shorter range; six to twelve 


Chart of 500 mb. on February 5th, 1954, 15.00 GMT. 


DU PASQUIER, METEOROLOGIST, 


% 


hours is the normal period of validity required 
for aviation, whereas for general use a minimum 
validity of 24 hours is necessary. 

The requirements of air navigation therefore 
mean that the basic synoptic data must be 
supplemented by the observation and exchange 
of additional details. Special codes for aviation 
use have been created for this purpose; for 
example, the AERO code for surface observa- 
tions, the TAMET code for airport forecasts, the 
ROMET code for route forecasts, the POMAR 
code for observations in flight. Like the synoptic 
code, these codes enable meteorological infor- 
the form of 


mation to be transmitted in 


GENEVA-COINTRIN 


AIRPOR' 


numbers, comprehensible to meteorologists 
throughout the world whatever their mother 


tongue. 


Before starting out on any flight, the pilot 
calls at the meteorological office to acquaint 
himself with the weather he is likely to meet on 
his route and at his terminal airport. 

For every regular flight, and for special flights, 
provided application is made in due time, the 
airport meteorological service prepares one or 


more documents showing the essentials of what 











































A chart of this kind indicates conditi- 
ons over a surface formed by all the 
points where barometric pressure is 500 
millibars, i.e. about half the pressure 
at sea level. Mean height of the sur- 
face is 5,500 m. Exact height is 
marked at station (with the 
first figure, 5, omitted), as well as 
direction and force of wind, tempera- 
ture and dew point. The lines drawn 
are contours of the surface, at inter- 
vals of 40 metres. The lowest point of 
the surface lies to the north of Iceland 
(less than 5,040 m) and the highest 
point to the west of the Azores (over 
5,800 m). Maxima are marked H (high) 
and minima L (low). Although the con- 
tours indicate the heights of an area 
of constant pressure, they can be 
interpreted as if they were pressure 


each 


values over an area of constant 
altitude. The wind follows the con- 
tours, its force increasing the closer 
the latter are together. Over the 
Atlantic there is a great westerly 
current, which divides into two 
branches, one moving towards the 


north of Seandinavia, the other to- 
wards the south round the Iberian 
peninsula. Over Europa two great 


eddies, a depression over Spain and 
a high Denmark, 
produce easterly winds. 


pressure area over 
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the pilot should know about the state of the 


atmosphere. 


These documents are based on: 


the ground synoptic charts; 


2. the upper air charts prepared from radio- 
sonde data, giving wind, temperature and 
humidity at various standard levels: 850 
millibars (mean altitude 5,000 ft.), 700 mb 
(roughly 10,000 ft.), 500 mb (about 
18,000 ft.) and 300 mb (about 30,000 ft.); 


3. radio-sonde data entered on special dia- 


grams enabling them to be interpreted; 


4. aircraft observations. 


For flights over short distances, or even over 
medium distances if the weather is good, a single 
printed form gives the general characteristics of 
the weather, upper wind, visibility, details of 
cloud (type and amount of cloud, height of base 
and of top) and finally forecasts for the terminal 
airport or for one or more alternative airports 
to which the aircraft may be diverted if the 


terminal cannot be used. 


Choice of alternative airport is based, in 
agreement with the airlines, on the following 
considerations: 1. proximity to terminal; 2. geo- 
graphical or political factors—in some cases a 
more distant airport in the same country as the 
terminal may be preferred; 3. the weather situa- 
tion—if bad weather at the terminal is forecast, 
the alternative airport chosen must if possible 


lie outside the affected zone. 


Airport forecasts (terminal and alternatives) 
are drawn up by meteorologists at the airport 
exchanged by the TAMET 


it is possible for a meteoro- 


in question and 
code '!. Although 
logist to make a general forecast, with the aid 
of a synoptic chart, for any point on the chart, 
a precise, detailed forecast requires a wide 
knowledge of local geographical conditions and 
long experience of the local peculiarities of the 
weather which only meteorologists on the spot 


can acquire. 


For medium or long-range flights or for 
certain difficult routes (the Alps, for example), 
if the weather is not very good, the pilot is given 
a cross section of the atmosphere along his route. 
This shows the outline of the ground, cloud 
and an 


masses with their vertical extension 


approximate indication of their horizontal 


' The TAMET code uses metric measures. When English units 
are used the appropriate code is the TAFOT. 
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expanse; conventional symbols are used to indi- 
cate important phenomena such as storm, hail, 
icing, turbulence. Ground visibility, upper wind 
and temperature are also entered. The isotherm 
for 0 


of the clouds below, whose temperature is above 


C is indicated by a green line, the portion 


zero, is coloured green, while above the line the 
clouds are coloured red to recall the danger of 
icing. The cross section is supplemented by a 
form giving forecasts for the terminal and alter- 


native airports. 


The description of the weather along the route 
given by these documents is not sufficient by 
itself and must be supplemented by a general 
view of the meteorological situation over a fairly 
extensive region to either side of the route. The 
atmosphere must be considered as a whole in 
constant evolution, and the behaviour of the 
weather at a given spot cannot be understood 
(or forecast) without knowing the conditions 


within a considerable distance of the point. 


For this reason pilots are given not only the 
above-mentioned documents but also an oral 


meteorological briefing. 


During this briefing the meteorologist, using 
the latest ground and upper air synoptic charts, 
supplements the inevitably schematic details in 
the documents and gives the pilot a general 
review. He particularly draws the pilot's atten- 


tion to any weather phenomenon which may 
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affect his flight, such as head winds, icing condi- 
tions, storms, turbulence, risk of fog at the 
terminal etc. If necessary he indicates the degree 
of reliability of forecasts of given weather 
phenomena, or warns of the possibility of a 
development different from the one forecast. 
The meteorologist again consults all the latest 
messages from the region concerned and verifies 
that the weather is developing there as forecast. 

The pilot then works out the elements of his 
flight plan on the basis of the information thus 
received, selects his altitude and calculates dura- 
tion of flight and fuel consumption, on the basis 
of upper winds and temperatures. For long 
flights the pilot is relieved of this task, which is 
done in advance by company employees (dis- 


patchers). 


For very long flights (across the Atlantic) 
valuable economies can be obtained by selecting 
the route so as to take advantage of favourable 
winds. In principle this can be done by making 
a detour to the north of depressions in the east- 
west direction and to the south in the west-east 
direction. This gives a shorter flying time than 
would be obtained by flying along the geome- 
trically shortest route (great circle arc). A reduc- 
tion in flying time enables fuel load to be 


reduced and payload correspondingly increased. 


Selection of the most favourable route is done 
on the basis of meteorological charts and consti- 
tutes a navigation problem (pressure pattern 
flying) which falls outside the scope of this 
article ?. 

Knowledge of the meteorological conditions 
ensures both safety and economy of operations: 
safety in that the pilot has a clear idea of the 
meteorological conditions he is likely to encoun- 
ter, which largely eliminates the element of sur- 
prise and enables him to interpret correctly his 
observations during flight and to decide, with 
full knowledge of what is involved, whether an 
incident necessitates a change in flight plan; 
economy because the quantity of fuel carried 
will be really that which is needed, and no 
unnecessary load will be taken at the expense 


of payload. 


At the end of every flight the pilot also goes 
to the met. office and reports on the weather 
conditions he has encountered en route. These 
1948: Navigation 


2 See Interavia, No. 8, ‘Economic 
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on the coasts, and snowing in the mountains and the Po 
Valley. Slight to moderate icing may be expected inside 
the cloud mass. Data for wind (direction in degrees and 
force in knots) and for upper air temperature are taken 
from upper air charts or direct from soundings. Cloud 
levels are deduced from general knowledge of the struc- 
ture of atmospheric perturbations, supplemented and cor- 
rected by observations from mountain stations and air- 
craft that have flown over the area. 


| reports form a useful adjunct to ground station 
and radio-sonde observations, and pilots know- 


ing that they are the first to benefit from any 


} improvement in the meteorologists’ knowledge 
of atmospheric conditions, willingly submit to 
this obligation. 

Aircraft in transit which fly over the region 
without landing also co-operate by radioing 


reports on weather encountered. 


Increasing performance of aircraft makes 


greater and greater demands on the meteoro- 





$$ 





Forecasts for terminal and alternative airports, for February 5th, 1954 at 23.00 GMT. 


logical service. Cruising altitudes, at one time 
barely above 10,000 ft. for non-pressurized air- 
craft, are now 20,000 ft. for present-day piston- 
engined types and are getting higher still, 
27,000 ft. for turboprop and 35,000 to 40,000 ft. 
for turbojet transports. The high fuel consump- 
tion of turbojets, especially near sea sevel, rules 
out the waiting procedures which can be accepted 
for piston engines. It follows that terminal fore- 
casts must be increasingly accurate. Greater 
cruising altitudes require knowledge of winds at 
greater and greater heights. It is thus that disco- 
very has been made of the powerful air currents 
in the tropopause known as jet streams, which 
are as yet imperfectly known, but use of which 
may permit very great economies. These streams 
may be accompanied by violent turbulence in 


clear air, which are still unpredictable in the 
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present state of knowledge. The accurate fore- 
casting of icing conditions is another problem 
which has not yet been solved. 

It will thus be seen that a meteorologist’s 
training is never finished and that he must be 


constantly on the alert for new developments 




















and new methods. 





Threatening this B.E. A. 
Airspeed Ambassador (Elizabethan Class) being prepared 
for take-off from Zurich-Kloten Airport 


London run. 


rain clouds will not worry 


on the regular 
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Towards All-Weather Operation 


BY WING COMMANDER J.C.G. BELL, R.A.F. (RETD.) B.Sc.,F.R.MET.S. 


DIRECTOR & SALES MANAGER SPERRY GYROSCOPE COMPANY LIMITED 


The ability to operate aircraft in all-weather 
conditions has long been the desire of both the 
air force commander and the civil airline oper- 
ator. The restrictions imposed by atmospheric 
conditions have been steadily reduced with the 
advances in engineering and operating tech- 
niques which have marked the brief history of 
aviation. 


In civil aircraft operation safety is paramount; 
hence when cloud base and visibility are below 
the prescribed limits for an airfield, the aircraft 
simply do not operate to or from it, but remain 
grounded or, if already airborne, are diverted 
to other and clearer terminals. Thus all-weather 
operation is largely a matter of economics. If, by 
the use of electronic and instrumental aids the 
safe weather minima for an airfield can be 
lowered, the number of times that operations 
are suspended or expensive diversions incurred, 
is reduced. 


From the military aspect different considera- 
tions apply. The offensive power of a bomber 
force, once airborne, is little impaired by bad 
weather conditions. Radar bombsighting and 
navigation equipments have replaced visual aids, 
and the destructive power of modern weapons 
has compensated for any small loss of accuracy 
in comparison with optical sighting. This being 
so, the interceptor fighter force must be able to 
operate, to take off, engage the enemy and return 
to its base, twenty-four hours a day, three 
hundred and sixty-five days a year. This fighter 
force therefore must be all-weather. Nothing 
less, as an ultimate aim, can provide full security 
until the anti-aircraft guided weapon is a reality 
in service. The battles which will be fought by 


With one of Sperry’s first automatic pilots as sole companion, Wiley Post flew his Lockheed ‘‘Winnie Mae’ 


these interceptors sixty thousand feet up will, 
of course, be in almost every case in clear sky, 
far above the cloud top, but at these great 
heights and at the fast closing speeds envisaged, 
visibility is still a problem and equipment for 
locating and engaging the enemy, similar to that 
needed at the cloudy lower levels, must be 
employed. 


The history of aircraft operation in bad visi- 
bility is a long and arduous one. Such flights 
depended originally on the exceptional personal 
skill of the pilot, without benefit of special 
devices. Since then, technical progress has been 
directed to relieving the pilot of the nervous 
strain and painfully acquired skill and virtuosity 
which originally was needed for this task. 


The progress which has been made is vast, and 
while security covers much vital and interesting 
work, it is useful to remember that as long ago 
as 1947 a conventional four-engined aircraft 
with rather unconventional equipment crossed 
the Atlantic from take-off to landing under 
entirely automatic control and guidance !. This 
practical demonstration was not so much a mile- 
stone as a signpost on the road of development. 
Much work, much experiment and much money 
must be spent before an airline would confide 
passengers to such an impersonal robot, and per- 
haps indeed the economics of such a project 
would be unattractive compared with other 
simpler solutions. 


1 Cf. Interavia No. 7, 1948 — "Automatic Aircraft Control”’ 


by James L. Anast. 


’ 


round 


the world in 187 flying hours in July 1933. The ‘‘Winnie Mae’s’’ instrument panel shows directional gyro (centre, 


left) and artificial horizon (right). 














The greatest improvement to regularity in 
operation must come from the landing aids 
employed, and the ability to get an aircraft on 
the ground in bad visibility with safety and 
assurance has occupied the attention of the 
engineer for the last thirty years. 


On September 24th, 1929, a certain Lieut. 
J. H. Doolittle of the United States Army Air 
Force took off and landed an aircraft without 
outside visibility. Jimmy Doolittle, who more 
than a decade later led the first Tokyo raid in 
World War II, achieved his success by the use 
of gyroscopic flight instruments—the Sperry 
artificial horizon and directional gyroscope. Such 
instruments are still today the basis of instru- 
ment flight and, coupled to appropriate servo 
mechanisms, the brain cells of the automatic 
pilot. Since then progress has been continuous 
and today a galaxy of aids is available to the 
captain of an aircraft. Firstly, a full set of atti- 
tude instruments supplemented by sensitive alti- 
meters and airspeed indicators of high accuracy 
and reliability. Secondly, automatic pilots of 
rapid response and stability beyond the powers 
of the human organism, and thirdly, radio and 
radar equipment, airborne and ground located 
to define and signal the position of the landing 
aircraft in relation to the optimum approach 
path. Finally, there are the visual aids in the 
shape of approach lighting and runway marking. 


The first of two radio systems of note is the 
Instrument Landing System—a radio beam 
locator comprising a localiser beam in the hori- 
zontal plane and a glide path in the vertical 
plane. An airborne receiver with an associated 
two-pointer indicator gives the pilot left/right 
and up/down indications. The second system is 
Ground Controlled Approach—a precision radar 
which locates the aircraft in relation to an ideal 
approach path. Corrective instructions are passed 
to the pilot by V.H.F. radio telephone. 

The indications of the I.L.S. cross pointer or 
the instruction of the G.C.A. ground controller 
must of course be applied to the actual controls 
of the aircraft, in order to correct positional 
errors, and this can be done in a number of ways, 
denoted in the jargon of the trade as “couplings”. 
This process is dependent for stability of opera- 
tion on the elimination of time delays in control 
application. If these are too great the final 
correcting action may be applied at the wrong 
instant and the condition made worse instead 
of better, which means instability, increasing 
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deviation and possible loss of the aircraft 
involved. Therefore, all successful forms of 
coupler minimise these inherent delays by the 
use of rate terms or anticipation. 


There are three forms of coupling in general 
use. The first is the use of the human pilot as 
the link between radio information and the 
movement of the aircraft controls. In this case, 
the human must do the sums, observe the posi- 
tion errors, calculate the rate terms and apply 
just enough and no more control to regain his 
correct position, without overshooting or loss of 
stability. This is of course an automatic process 
in the skilled pilot, but it is a process which is 
adversely affected by fatigue and anxiety, and 
is only acquired by painful and expensive 
training. 


The second system provides an automatic 
computation system for the human pilot in 
which the radio signals are combined with the 
appropriate rate terms and the whole presented 
in a simple demand indicator in which the pilot 
knows that as long as his indicator shows zero he 
is doing the right thing, the right amount, at the 
right moment. This type of equipment is known 
as a flight director, the first and most successful 
example of which is familiar as the Sperry Zero 
Reader flight director. These flight directors 
have other important uses than that of landing 
approach couplers. They can, and do, give great 
easement to the pilot throughout all instrument 
flying manoeuvres and permit a pupil to dupli- 
cate the performance of the most experienced 
airman. 


The last system is that in which the radio 
signals derived from the I.LS. receiver are fed 
by means of a coupler unit directly to an auto- 
matic pilot. In this case the human pilot acts 
only as a monitor, until in the last hundred feet 
he disengages the automatics and completes the 
landing in the old-fashioned way. 


Today, new civil aircraft designs almost 
invariably fit either a flight director, or a beam 
coupler to the automatic pilot, but still the 
majority of obsolescent aircraft lean on the skill 








Vital elements of any automatic pilot (and of manual instrument flying) are artificial horizon and gyrosyn compass. 
Left to right: cut-away drawing of the vertical gyro unit (artificial horizon) of Sperry’s Gyropilot A-12; external 
view of this unit; magnetically controlled (flux valve) gyrosyn compas, electrically operated. 


and ability of the human pilot for the approach 
manoeuvre. Operators, however, have shown 
great interest in these possibilities of relieving 
and aiding the human being, and it is a safe 
prophesy that the day will soon come when such 
methods are regarded as essential operational 
requirements. 


Having seen something of the methods used, 
the results obtained can next be examined. The 
C.A.A. in the United States of America analysed 
fourteen thousand — straight in—I.L.S. approaches 
and their findings show that im conditions of 
400-feet cloud base and visibility of '/2 mile 
about sixteen attempts in a hundred failed, and 
the pilot had to make an overshoot procedure. 
With visibility of a mile and the same cloud 
base, the failure percentage was halved. The 
results obtained at London Airport are signifi- 
cantly better than these American figures—a 
fact which has caused much discussion at inter- 
national conferences. The reasons are still not 
completely understood, but it may be that the 
Calvert lighting installed at London has more 
than a little influence on the results. These 
figures are, of course, for the piston-engined air- 


Instrument panel in the de Havilland Comet, showing separate flight instrument section (outlined in white) for each 


pilot. Top row: air speed indicator, gyro horizon, I.L.S. 
of gyrosyn compass. (To the right of these instruments: Mach meter, relative bearing indicator and course selector.) 





indicator; bottom row: altimeter, Zero Reader, gyro unit 















































craft using the obsolescent system of manual 
coupling. 

Sperry's Flight Research Division has 
conducted a lengthy series of experimental 
approaches and landings in actual weather 
conditions and the results show clearly that a 
most substantial reduction in the number of 
missed landings can be obtained with the use of 
a Zero Reader flight director, or an automatic 
pilot coupled to the beam receiver. The superi- 
ority of these methods as compared with manual 
coupling is sufficiently marked to indicate that 
equipment of this nature is essential if the 
improvement in safety and regularity is to be 
maintained. 


It would seem, therefore, that the future 
policy for landing aids in civil aviation is clear: 


— Best possible configuration of airfield 
lighting and marking. 


The Instrument Landing System or 
Ground Controlled Approach System to 
be available at all major airfields. 


Approach to be carried out either auto- 
matically, or by flight director assisted 
manual control where no Instrument 
Landing System exists. (When the auto- 
matic pilot coupled approach is employed 
there is a case for the use of a flight 
director instrument as a monitor.) 







It will be noted that no suggestion is made 
at the present time that fully automatic landing 
is a feature which can be expected in civil avia- 
tion within the next few years. Automatic land- 
ings can be and are frequently carried out by 
experimental aircraft under controlled condi- 
tions, but much remains to be done in the 
improvement of reliability and consistency 
before this feature can become a regular part of 
transport operations. Nevertheless, there is no 
doubt that advanced instrumentation of the 
nature described can pay its way and bring 
substantial economic benefits to the airline 
operator. At the same time, increased regularity 
of service will enhance the goodwill of the 
travelling public. 
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Weather Reporting — By Air 


BY CHRIS ROBERTS WASHINGTON 


The Military Air Transport Service, which is 
neither Air Force nor Navy but a joint service 
of both, operates what is believed to be only 
airborne weather service in the world. The Air 
Weather Service of MATS, which provides the 
Air Force, Naval Aviation, the Civil Aeronautics 
Administration and the U.S. Weather Bureau 
with weather data, uses a world-wide scheduled 
“airline” service for the purpose. 

AWS operates six Weather Reconnaissance 
Squadrons in areas of the world inaccessible for 
conventional manned or automatic weather 
reporting installations. These squadrons are: 
53rd Weather Reconnaissance Squadron at 
Kindley Field, Bermuda; 54th WRS on Guam; 
55th WRS at McClellan Air Force Base, Sacra- 
mento, Calif.; 56th WRS at Yokota, Japan; 57th 
WRS at Hickam Field, Hawaii, and 58th WRS 
at Fairbanks, Alaska. 

Each squadron is equipped with eight Boeing 
WB-29 weather reconnaissance aircraft, this 
version being wartime B-29 “Super Fortress” 
bombers with all gun turrets and associated 
equipment removed, bomb racks and bomb bays 
sealed up and slightly redesigned interiors. Each 
airplane carries three or four radio “dropsonde” 
units, parachute-delivered cylinders containing 
temperature, density, pressure and humidity 
measuring apparatus and multiplexed trans- 
mitter, or telemeter, which automatically trans- 
mits instrument readings several times a second. 
The flight crew is made up of about 12, includ- 
ing three or four meteorologists and telemeter 
specialists. 

The WRS units maintain regular daily sche- 
dules of flights over fixed routes, each of which 


has been given an identifying bird’s name, such 
as Petrel, Lark, Ptarmigan, Gull, Vulture, etc. 


The schedules are maintained at about 15,000 
ft., depending upon the locale, this being the 
optimum altitude for weather observations. 
Above this altitude the weather begins to “thin 
out”, below this altitude the weather is inter- 
rupted and its pattern changed by the local 
terrain and the earth’s “boundary layer”. 


During each flight over the carefully-navi- 
gated track, a dropsonde is released at precisely 
the same spot and at precisely the same time 


AWS flies air weather reconnaissance over the most 


A Boeing WB-29 aircraft of the 53rd Weather Recon- 
naissance Squadron at Kindley Field, Bermuda, on a 
reconnaissance flight —on the look-out for a hurricane. 
This particular aircraft completed its mission despite its 
inoperative No 2 engine (propeller feathered). 


every day. This constancy and precision is con- 
sidered essential if weather patterns are to be 
obtained. The dropsondes are carried internally 
within the aft pressurized cabin of the WB-29 
and are released on signal through a special air- 
lock hatch near the wing trailing edge in the 
belly. The parachute opens instantly and the unit 
drifts slowly to earth, constantly transmitting its 
data. 

These data are received by the airplane's radio 
operator and recorded by the meteorologists. As 
soon as the pattern is clear, which usually takes 
only a few minutes, a full meteorological report 
is radioed from the airplane back to the weather 
station at the base. The base meteorologists then 
interpret the reports from each of the three or 
four drops. This analysis and forecast is placed 
on the worldwide teletype communication net- 
work of the MATS Airways and Air Commu- 
nications System (AACS) and is, thence, avail- 
able to those who care to use it. It is taken from 
the system by all Air Force and Navy stations, 
all CAA-controlled civil airports and by the U.S. 
Weather Bureau stations, combined into regular 
hourly forecasts issued by each of these groups. 

While the operations of each of the six squad- 
rons are of vital importance, and demand rigor- 
ous schedule and precision, two are of especial 
interest. Flight “A” of the 53rd Weather Recon- 
naissance Squadron stationed on Bermuda is 
especially trained for flight investigations of 
hurricanes and constantly track the “eye” of each 
hurricane as it develops in this area. The stories 
told of the dangerous “rides” of these crews 
through the violent periphery of the hurricanes 
into their calm centers have been told many 
times. It is because of the incredible roughness 
of these flights that the crews, particularly the 
pilot and copilot must be especially trained in 


inaccessible parts of the world. This photo of Kodiak 


Island, off the coast of Alaska, was snapped on a weather flight from California to Anchorage, Alaska. 
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Plotting the course of typhoon “Jane” 
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(all typhoons are identified by girls’ names) on the plotting board of Air 


Weather Service’s Master Analysis Central in Washington. Information is compiled on basis of reports by AWS 


aircraft and ground observations. 


the techniques of flying in severe turbulence. 
Air loads can easily tear a WB-29 apart in 
extreme upward and downward draft conditions, 
and only by proper flying techniques can the 
loads on the airplane be kept within safe limits. 
While the techniques are complex and require 
great experience, one of the rules of interest to 
all pilots flying in thunderstorms is to direct 
attention to maintaining a constant airplane a¢ti- 
tude—not altitude. This means, simply, that the 
elevator is used only to keep the airplane rea- 
sonably level in flight. Catastrophe awaits the 
pilot who attempts to maintain constant altitude 
in the severe 100—200 feet-per-second vertical 
drafts—the airplane must be left free to drop 
or be lifted the several thousand feet per minute 
vertical rates encountered in such conditions. 
The other squadron having especial interest is 
the 58th, which covers vast areas of Alaska and 
makes regularly-scheduled trips over the North 


The radio operator on the Air Weather Service WB-29 sends back weather data to his 
home station. The data will be plotted on maps, enabling the analyst to determine the 


weather over ocean areas, 
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Pole. This “Ptarmigan Track” has gained noto- 
riety for its reported—but never officially con- 
firmed—sightings of Russian aircraft in the 
area. Wholly unarmed, the WB-29’s continue 
precisely on their scheduled tracks but presum- 
ably file complete records on such encounters. 
The wartime B-29's now have amassed air- 
frame flight hours of consequential proportions 
and, in the opinion of their crews, are “growing 
weary.” Air Weather Service, therefore, has been 
studying the problem of new equipment for the 
Weather Reconnaissance Squadrons. AWS engi- 
neering officers agree that a conventional trans- 
port, such as the Douglas R6D-1 or Lockheed 
R7V-1 (DC-6 and Super Constellation), would 
fill the bill nicely since speed and range are ade- 
quate for the purpose and crew and equipment 
space and comfort would be greatly enhanced. 
But the Air Force (which would supply the 
equipment) is more interested in the tactical 


Prior to take-off, the meteorological officer in the nose of the WB-29 checks his course 
with the pilot. The met. officer will record weather data throughout the 2500 miles of 





advantage of having high-performance bombers 
for the job. They suggest a convertible bomber 
which, in time of combat, could be turreted and 
bombed-up in a minimum of time. The weather 
crews, then, would be instantly transformed into 
bomber crews fully-trained and equipped for 
experienced operation in their areas. 

At this writing no positive action has been 
initiated towards re-equipping the weather 
squadrons, but decisions must be made in the 
near future. Meanwhile, the tired WB-29's 
continue to carry out their daily, scheduled 
weather reconnaissance flights producing the 
vital meteorological data from remote corners of 
the globe which ‘is so essential to accurate 
weather prediction for the citizen warm and 
snug in his office building and home. 


A dropsonde is placed in the ejection chamber prior to 
release. The instrument contains a radio transmitter 
which sends back coded reports on the temperature, 
humidity and pressure during its descent. 





the Air Weather Service reconnaissance flight. 
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Bad Weather Flying | 





The Weather Ships Go On... 


A. the end of February delegates of fifteen I.C.A.O. member states attend- 
ing a special weather ship conference in Paris signed an agreement which 
will ensure the maintenance of the international weather ship scheme on 
the North Atlantic for at least two years, and probably much longer. 
The continued functioning of the scheme was jeopardized late last year: 
on October 22nd, 1953, the U.S. Government suddenly informed the 
Secretary-General of I.C.A.O. that on June 30th, 1954, the expiry date of 
the current agreement, it would withdraw from the North Atlantic 
Weather Station Programme which had been established in 1946 (13 
stations) and modified in 1949 (10 stations). The U.S. Government 
explained that in view of progress in civil aviation and meteorology 
achieved in recent years, the programme was no longer required—an 





“... And then there were Nine’: Under the first I.C.A.0. Weather Ship agreement 
signed in London in September 1946, thirteen floating weather stations were provided. 
In May 1949 a revised agreement was signed in London, reducing the number of stations 
to ten, At the end of February 1954 a new agreement was concluded in Paris, reducing 
the number of stations to nine. The above map shows the distribution of the ships under 
the 1946, 1949 and 1954 agreements. 





Perna, | 
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A typical I.C.A.0. weather ship —the U.S. Coast Guard Cutter Bibb. 
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opinion with which the other airfaring nations participating in the 
scheme did not concur. 

The possibility of saving money dictated this move by the economy- 
minded U.S. Republican Administration. True, the U.S.A. had been bear- 
ing the major portion of the cost of operating the programme: of the 
25 ships required permanently to man the ten Atlantic weather stations, 
14 were maintained by the U.S.A. to man five stations; five other nations 
contributed 11 ships for five stations, and nine nations made cash contri- 
butions. 

Under the new agreement, which will run from July Ist, 1954, for two 
years and can be renewed from year to year, the total number of weather 
stations will be reduced from ten to nine and the ships to man them from 
25 to 21. The U.S.A. will provide four stations with 11 ships, the European 
states five stations with 10 ships, as follows (see map); U.S.A., Stations 
B, C, D and E; Station A, Norway-Sweden; Station M, Netherlands; 
Station K, France; Stations 1 and J, United Kingdom; Station H will be 
eliminated. From January Ist, 1955, onwards, the European nations will 
be responsible for Stations A, I, J and K in rotation, with Station M 
permanently to be manned by Sweden and Norway. The all-in savings 
resulting from the reduction of stations and ships is estimated to amount 
to $3,800,000. 

Other savings to the U.S.A. will result from a re-assessment of the 
value of these weather ships to non-aeronautical interests, such as merchant 
shipping, fishing, coastal shipping, land transportation, agriculture, etc., 


which has now been placed at 20 % of the total value. Since weather 


moves from West to East, European countries will also defray 75 % of 
the cost of non-aeronautical interests (ie, 15 % of total weather station 
costs). a 

Thus, the weather ships will go on. Their complete elimination might 
have been premature, but the reduction in their number and the number 
of stations they operate no doubt provides a fair yardstick for the progress 
aeronautics, navigation aids and meteorology have made in the past few 


years. 


From January Ist, 1955, Station M will be manned by Sweden and Norway, Sta- 
tions A, I, J and K by the other European nations in rotation. 


Releasing a weather balloon from another I.C.A.O. weather ship, U.S. Coast Guard 
Cutter Duane. Since this type of balloon carries no radiosonde, a length of copper wire 
is attached to it to permit it to be tracked by the ship’s radar. 
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New De-Icing Equipment 
for All-Weather Flight 


| 9 rm all the progress that has been made 
in aviation meteorology, it is still not possible to 
forecast icing conditions accurately. Moreover 
jet-powered civil and military aircraft fly at 
altitudes where icing may occur even during the 
summer. 


Icing presents a serious problem for flying: 
increased weight due to ice accretion, distorted 
wing shapes, blocking of engine air intake ducts, 
damage to compressors by broken pieces of ice, 
not to mention radio failure (e.g. due to aerial 
icing) and reduced visibility—all handicaps cal- 
culated to harass even the most experienced pilot 
and perturb his passengers. Up to the present 
wings and tail surfaces have been protected 
either by rubber de-icers, hot air (heat exchangers 
or turbojet compressors) or fluid de-icing ', but 
now the British firm of D. Napier & Son Ltd., 
of Acton, London has developed a new de-icing 
equipment using electrical surface heating, 
known as the Surface Heating De-Icing System. 
It has been developed to meet a number of 
Ministry of Supply specifications, such as high 
thermal efficiency, reliable operation in a tem- 
perature range of —60 ° C to +70 ° C, fire- 
proof, not subject to corrosion (by rain) or 
sensitive to the effects of fuels, lubricants etc. 
Official tests have been completed successfully. 


1 cf. "New Methods of De-Icing for Wings and Tailplanes,”’ 
Interavia No. 12, 1950, on TKS (Aircraft De-Icing) Ltd.'s 
de-icing system. 


This Napier de-icing system for a turboprop airliner (e. g. 


(white areas), e. g., propeller blades. Control circuits are shown in broken lines. 1 
junction panel; 6 


lamp; 3 cockpit control; 4 power supply; 5 


A special feature of the Napier de-icing 
system is the electrically heated mat which 
covers the parts to be protected. This mat con- 
sists of a number of layers, each sprayed on to 
the surface: a base insulating layer of thermo- 


The electrically heated mat in the Napier system consists 
of three layers sprayed one after the other on to the base 
base insulation of thermo-setting resin, 

element and 


material, i. e., 
sprayed metal 
insulation. 


heat conductive outer 





BASE MATERIAL 









Bristol Britannia) includes continuous anti-icing areas 
(black areas) such as wings and tailplane leading edges, propeller cowlings and air intakes, and cyclic de-icing areas 


ice detector; 2 pilot warning 


cyclic switches. 


setting resin, a layer of metal and an outer 
insulating layer (of the same resin). The metal 
layer is electrically heated, from the aircraft's 
general electrical system. For use on wing and 
tail leading edges the outer layer is finished as 
a highly polished surface. Total thickness of 
the mat is .04 to .05 inches, and its correspond- 
ing weight is 0.27 to 0.32 Ibs./sq.ft.; maximum 
operating temperature is at present 100 ° C. 


The Napier system can also be used to protect 
air intake apertures for turbojets, propeller and 
rotor blades, as well as for non-aviation purposes 
(cars, weapons, etc.). Pilot’s windscreens are also 
generally kept free of ice by electric resistance 
heating, though by a different method, while 
de-icing for radio equipment is no longer 
necessary now that aerials are buried in the air- 
frame. 





Fl D O... versus Po Valley Fogs 
ey £°08. 
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FIDO (Fog Investigation Dispersal Operation)—a system invented by 
the British during the war to enable returning bombers to land in thick 


ground fog—is generally run on petroleum and is therefore extremely 
costly: up to $5,000 per landing !. Hence the system has not hitherto been 
used in commercial aviation. In regions where natural gas is available, 
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however, as for example in the Po Valley, this prohibitive cost can be 
substantially reduced. The first European firm to develop a system for 
using natural methane gas to disperse fog on runways is DALMAR, of 
Milan. Picture shows a Dalmar experimental methane installation with 
six burners and battery of gas flasks, at an Italian military airfield. The 
makers state that costs of a fog landing are reduced by two thirds in 
this way, and that banks of fog up to 800 ft. thick can be dispersed in a 
burning time of only one minute. 


1 cf. Interavia, No. 6, 1947, pp. 4346. 
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Convair F-102 

The second prototype of the Convair F-102 
supersonic delta-wing fighter—Pratt & Whitney 
J-57-P-11 turbojet (with afterburner) of 13,500 
lbs. take-off static thrust—has been flight testing 
at Edwards Air Force Base, California, since mid- 
December 1953. 


The second F-102 is to continue the flight test 
programme which was broken off in November 
1953 by the accident to the first prototype. The 
F-102, several production models of which are 
in an advanced stage of construction at Convair’s 
San Diego plant, is armed with Hughes F-98 





Falcon rockets; no cannon are provided. Per- 
formance details are not available, though Con- 
vair representatives state that it is considerably 
faster than, for example, the North American 
F-100 Super Sabre. 


Convertible aircraft 


Sooner than expected, first reports on two convertible aircraft built by 
Lockheed Aircraft Corp. and Consolidated-Vultee Aircraft Corp. have 
begun to circulate. Lockheed’s model is already being flight tested, while 
Convair’s is expected to make its first flight within the next few weeks. 


Although the Americans describe the two aircraft as “Vertical Rising 
Fighters,” the picture from San Diego shows that the Convair model at 
any rate is a convertible aircraft. This class of aircraft was defined by 
Professor Giuseppe Gabrielli, Fiat’s Director of Engineering, in Interavia 
No. 1, 1954 (cf. also sketch) as: 


“Aircraft which takes off and lands vertically, like a helicopter, but is 


converted into a fixed-wing aircraft at cruising altitude”. 








PROGRESS 








Few structural details of the Lockheed and Convair convertible aircraft 
are known. However, it appears that both Convair and Lockheed use a 
turboprop (Allison T-40?) as power plant, presumably with additional 
rockets for take-off. Convair’s preference for the delta configuration also 
suggests that their model will have this type of wing. 


Several speculations are permissible concerning the military employ- 
ment of the new types. As both have been developed for the United States 
Navy, it may be assumed that they are designed primarily for operation 
from ships, though they could also be used as land-based interceptors. 


—————$ -—— 
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Douglas YC-124B Globemaster 2 

Seven four-engined aircraft normally powered = master 2. 
by piston engines have been re-fitted with pro- 
peller turbines, at the request of the United 
States Air Research and Development Command. 
They are two U.S.A.F. Boeing C-97 Stratofreight- 


er transports, two Lockheed C-121s, two Con- 





vair C-13ls and one Douglas C-124 Globe- 


The first of these experimental types, the 
Globemaster 2, has begun its flight tests. Except 
for the power plant—four Pratt & Whitney 
T-34-P-1 turboprops of 5,500 e.s.h.p. each—it 
differs very little externally from its piston- 





IN PICTURES 











Lockheed's new jet trainer 


Lockheed Aircraft Corp., Burbank, California, has developed a two-seat 
jet-powered trainer, at a cost of $1,000,000. Like the F-80 Shooting Star 
jet fighter, which it strongly resembles, it has a straight wing and tailplane, 
two air intakes in the sides of the fuselage and jet pipe in the rear. The 
wing has leading-edge slats along the whole span. A striking feature is the 
roomy cabin with seats in tandem and full dual controls. The type has 
two large fuel tanks at the wing tips, and a brake parachute is provided 
to reduce the landing run. 


De er ” 
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engined version. However, the 60 % greater 
power of the turboprops has necessitated strength- 
ening of the aircraft's basic structure. Further- 
more, the flight compartment has been reinforced 
and pressurized in the YC-124B because turbo- 
prop power plants operate most efficiently at 


high cruising altitudes. 


Compound helicopters 


Three leading American firms, Bell, McDonnell and Sikorsky, have 
been working on “convertiplanes” for some time. The most advanced stage 
has been reached by McDonnell Aircraft Corp., of St. Louis, Missouri, 
who have already completed a prototype and made first tied-down tests; 
flight testing is to begin in the summer. Although McDonnell call their 
new machine (designation XV-1) a convertiplane, the picture reproduced 
here shows that it in fact falls clearly into the class defined by Professor 
Gabrielli as compound helicopters. 

Characteristic features of the XV-1 are the fixed stub wing, spanning 
roughly 26 ft., the twin booms, the two-blade v.p. pusher propeller and 
the three-blade rotor with blade-tip jet nozzles. 

For operation as a helicopter, the 550 h.p. Continental engine in the 
fuselage rear actuates a blower which feeds compressed air, mixed with 
fuel, to the burners at the rotor blade tips. Meanwhile, the pusher propeller 
at the rear is feathered. When fixed-wing operation is required, the blower 
is disconnected and the whole engine power is used to drive the pusher 
propeller. The rotor then autorotates. 


Mv DONNELL 7 











Russian Long-Range Bombers 


Truth or Fiction? 


Wie a sudden flourish the trade and daily press published articles in 
February on two “new” Russian long-range bombers reportedly designed 
by Andrei N. Tupolev and Sergei Ilyushin. In addition to a few general 
structural features and performance estimates, all showed pictures of the 
two types, designated by American sources as the Tupolev Tu-200 and the 
Ilyushin IL-38. The same pictures were then widely circulated by several 
different photo agencies. 

Quite independently of these stories, Interavia also received micro-films 
of the two aircraft. However, the source—which is doubtless just as reli- 
able or unreliable as all other sources of information on Russia—gives the 
designations as Type 75 (TuG-75 as in No. 3, 1952) and Type 31. 

The existence of a Russian six-engined long-range bomber appears to 
have been known by the American authorities for more than three years 
and was officially confirmed by General Hoyt S. Vandenberg, then US. 
Air Force Chief of Staff, on February 17th, 1951, when he stated that 


* 


Drawing of the Tupoley TuG-75 (Tu-200); —see Interavia, No. 3, 1952. 


Russia was working on a heavy bomber corresponding to the American 
Convair B-36. 

In March 1952 details of a TuG-75 or Tu-200 came through from an 
unknown source (East or West?). It seemed certain that the aircraft was 
a swept-wing model with high-set tailplane, powered by six propeller 
turbines with contra-rotating propellers mounted in the wings. A sketch, 
based on the information then available and published in these pages, 
also showed that the new type had similar features to the American B-36 
and the Russian World War II TB-7: wing of relatively high aspect ratio, 
tubular fuselage, crew compartment flush with fuselage contour as in the 
Boeing B-29, radome underneath the fuselage nose, gun positions top 
and bottom of the fuselage and in the rear. 

The new picture of the TuG-75 largely confirms earlier assumptions. 
Once again the question arises of whether all this material is not fed to 
the Western press as a “blind” or an “inspiration” from the same source, 
through channels created for the purpose. It is not even clear on which 
side of the Iron Curtain the “information service” works. 

Similar speculations can be made as to the power plant used. It is stated 
that the TuG-75 has six turboprops, of a type developed from the 
BMW 028. If this is true, each engine may be expected to have a power 
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“Type 31” or Ilyushin IL-38. 


of 6,000 to 7,000 e.s.h.p., which would give a bomber of this class a speed 
of 500 m.p.h. or more. 

It is, of course, quite impossible to verify the figures published for the 
TuG-75. It is said to have a span of about 220 ft. and a length of 170 ft. 
Range values given vary between 5,000 and 7,500 miles. 





Latest photograph (?) of the Tupolev TuG-75 (or Tu 200) of February 1954. 


Far less information is available for the Ilyushin Type 31 (or IL-38) 
swept-wing medium bomber with four turboprops (also developments of 
the BMW 028?). Reports of the existence of the type came in some time 
ago, and a statement by former U.S. Air Force Secretary Thomas K. Fin- 
letter as long ago as 1952 indicated that the U.S.A.F. knew about it. At 
the time it was stated that the Type 31 was at least as fast as the TuG-75, 
and had a range of about 3,000 miles. 


American sources claim that “more than 400 bombers of the two types” 
are operational at various bases in northern Russia, but this statement is at 
variance with a recent review, by an East German source, of the equip- 
ment now in service with the Red Air Force. This maintains that the 
majority of the strategic bombing squadrons are still using piston-engined 
Tupolev Tu-4 (B-29) bombers. The same source adds, however, that 
re-equipment with four and six-engined types (turboprops and turbojets) 
is in progress. It may perhaps be that the story of “400 turbine bombers” 
is attributable to a somewhat over-nervous credulity on the part of certain 
press agencies. According to the East German source cited, the present 
total strength of the Red Air Force’s long-range bomber squadrons is 
about 650 aircraft, of which not more than 30 to 35 % are of modern 
design. 
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The Boeing /07 


Forerunner of America’s first jet airliner 


Two years ago Interavia quoted several spokesmen of the American 
aircraft industry on the question of the production of commercial jet 
aircraft in the United States’. At that time it was stated that American 
jet liners existed only on paper, though Boeing, Convair, Douglas and 
Lockheed had projects under study. 

The picture has changed since then. The Boeing Airplane Co. in parti- 
cular has captured much of the jet limelight by announcing repeatedly 
that a prototype of the Boeing 707 jet transport would fly in the summer 
of 1954 (preliminary engine runs are scheduled for mid-June). Any 


1 cf. Interavia No. 6, 1952, pp. 312 to 314. 


Boeing 707: span 130 ft., length 127 ft. 10 ins., wing 


sweep approx. 35°, aspect ratio 7, wing area roughly 
2,400 sq. ft. 











VOLUME IX — No. 4, 1954 





doubts that this statement might prove to be over-optimistic have now 
been removed by the publication of the first pictures of the aircraft. These 
show that a prototype really is in final assembly at Boeing's Renton, 
Washington, plant. One of the pictures shows that wings and tail unit, 
as well as the four turbojets suspended in individual pods under the wings, 
have already been mounted. Boeing will therefore be the first American 
firm to complete and test a basic jet-powered design capable of use as 
either a civil or military transport. 


Judging by the pictures, the Boeing 707 is externally a relatively con- 
ventional aircraft. Evidently the designers were anxious to reduce the 
number of unknown quantities in the new design by using as many well- 
tried features as possible. Also Boeing, perhaps more than any other firm, 
can look back on years of experience in the production of jet bombers 
(B-47 Stratojet; now B-52 Statofortress). For example, the B-47's arrange- 
ment of the engines in pods under the wings has been retained. Compared 
with the buried installation, this arrangement not only ensures easier 
maintenance, but is also claimed to provide greater safety in operation, 
particularly in the event of turbine failure. 


For this project Boeing has chosen a low-set wing with a 35 ° angle of 
sweep and a span of 130 ft. Overall length is 127 ft. 10 ins., and maximum 
permissible gross weight 190,000 Ibs. Power plant consists of four Pratt 
& Whitney JT3L turbojets (civil version of the J-57), which deliver a sea 
level take-off static thrust of 10,000 lbs. each, or 11,000 Ibs. with water 
injection. Cruising speed at 30,000 to 35,000 ft. is estimated to be in the 
550 m.p.h. class. 

Future uses of the 707 have not yet been specified. The type, developed 
as a private venture at a cost of $15,000,000, is at present merely a proto- 
type and will be demonstrated to both military authorities and civil air- 
lines. For the air force the 707 could be used as a flying tanker or 
troop and cargo transport, and a civil version could be equipped for 80 
to 150 passengers, depending on requirements. 


At the moment the prototype has two loading doors fore and aft in the 
fuselage and only four small windows on each side. Cabin equipment will 
not be decided upon until the type has completed its flight tests and the 
requirements of civilian or military users are known. 


Prototype of the Boeing 707 in final assembly at the Renton, Washington, plant. It is fitted with four Pratt & Whitney 
JT3L turbojets of 10,000 lbs. static thrust each (11,000 lbs. with water injection). 
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The Things These Lawyers Get- Away With 


A fight over Roman law 


‘te lawyers are responsible for a goodly 
portion of the world’s misery is hardly a secret. 
That their quibbling can persist down through 
the ages is shown by the case of the celebrated 
authority on jurisprudence, Accursius—a sug- 
gestively appropriate name. This bird of ill 
omen practised in the northern Italian city of 
Bologna, more than 700 years ago. Yet even 
today, Edward P. Warner, Sir William Hildred 
and countless other civil aviation authorities 
shudder whenever they recall the consequences 
of Accursius’ labours. But what, you ask, could 
Accursius have possibly undertaken—against 
commercial air transportation—at the turn of 
the thirteenth century? 





A good deal, indeed. The fact that today 
European commercial airliners are restricted to 
flying to U.S. East Coast terminals only and 
must not fly U.S. trans-continental routes; the 
fact that South Africa’s civil aviation officials 
are able—with Olympian arbitrariness—to halve 
the frequencies of both S.A.S.’ and K.L.M.’s 
Johannesburg services; the fact that Swissair— 
much as it would like to—is not permitted to 
fly to Brazil and Argentina ... these and other 
hardships can be laid at Accursius’ doorstep. 


Like numerous other Italian jurists of his era, 
Accursius was stubbornly dedicated to making 
Roman law—which originated in Constantin- 
ople—indigenous throughout the whole of 
Europe. He had a particular predilection, for 


instance, for the seemingly harmless principle of 
Cujus est solum, ejus est usque ad coelum—‘the 
possession of land implies possession of the space 
above it, to the very Heavens themselves”. . .. 
Accursius pulled an even meaner punch; he 
brought a son into the world. And, emigrating 
to England in the retinue of the crusader King, 
Edward I, this son was given a professorship at 
Oxford University. In short, the Accursius, 
father and son, accomplished their business so 
thoroughly that even today Sovereign States, in 
order to establish their right of dominion over 
the air space above their territories “to the very 
Heavens themselves”, cite that seemingly inno- 
cent principle of law. A secondary but doubtless 
enjoyable consequence is that the Accursius legal 
tenet enables them to hinder and annoy civil 
aviation to their hearts’ content .. . 


Of glasses, silver foxes and nudist camps... 
(“Of cabbages and kings’) 


The legal principles still applied successfully 
today by sovereign states were once—and with 
equal success—applied by private land-owners. 
The appearance on the horizon, and more parti- 
cularly overhead, of the first aircraft was looked 
upon askance by the landed gentry. Land-owners, 
so to speak, begrudged them the air. They felt an 
urge, on the whole, to increase the height of 
their fences by several thousand feet. 





INTER ZSC~AVIA 


Recently a somewhat similar plan was enter- 
tained, at least, by a French restaurant proprietor 
whose nerves were becoming jittery from the 
flight operations at nearby Geneva-Cointrin 
Airport. Truite au bleu, Canard a lorange, 
Bombe norvégienne ... what is the point when 
incoming and outgoing airliners are continually 
“buzzing” the gastronomic paradise, when—as 
the owner put it—the “wine glasses do a rhumba 
on the table”, and the milk turns sour from the 
propeller slipstream? The innkeeper took the 
cigar out of his mouth, chewed a while on his 
pen, came to a manly decision—and composed 
a letter. He threatened to erect a balloon barrage 
(with good, solid wire cables, Gentlemen, 
you'll see!)... The innkeeper reckoned without 
his host, however: the letter cost him 30,000 
French francs in fines, the French district court 
at Nantua being unable to share his legal view- 
point and regarding his balloon barrage project 
as unsalutary, to say the least. 





Incidentally, the legal training of the Judge in 
Nantua seems to have been superior to that of 
the chef in Ferney-Voltaire. The latter should 
have known that his balloon project was not 
feasible, as the law has changed and developed 
further since Accursius’ time. Accursius is no 
longer sound currency in the legal world. With 
today’s more friendly attitude towards transpor- 
tation, the air space is considered to be public 
property and to belong to the State. And the 
latter allows aviation to make use of it—within 
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the “rules and regulations’—and provided that, 
as far as possible, this engenders no damage or 
disturbance to property and persons on the 
ground. 


No, the querulent cook had, in point of fact, 
“hatched up” no new recipe. Since the turn of 
the century, the operators of “air vehicles” 
(initially the balloonists, later the owners of 
heavier-than-air machines) have had a problem 
on their hands: what is the minimum height at 
which private property may be overflown? 


The answer is, of course: the height prescribed 
by the civil aviation authorities. But does this 
really solve the problem? For it immediately 
raises a second one: What is the height which 
the civil aviation authorities ought to prescribe? 
That which is the most suitable for silver 
foxes... ? 





To judge from the number of court decisions, 
silver foxes seem to suffer from litigant para- 
noia. One thing is certain: they have extremely 
highly strung nervous systems. Expectant mother 
silver foxes, when they hear the noise of aero- 
planes, react by having miscarriages or prema- 
ture births, as is witnessed by countless court 
cases in the United States, Canada and Scandi- 
navia. Or what is even worse—they eat their 
own new-born children... Some years ago, a 
US. judge ruled that a certain silver fox farm 
owner had the right to “skin’—at the cost of 
the defendant airline company—all foxes which 
had become rabid and snappish. In other words, 
the fox breeder was told that he might skin and 
consequently “cure” his foxes before they 
jumped out of their own skins from sheer 
anxiety neurosis. Other courts have ruled, 
however, that modern transport progress may 
justifiably disregard such hysterical creatures. 
And it must be admitted, silver foxes show little 
or no self-control: shying horses, a barking dog, 
the explosion of dynamite . . . the slightest sound 
brings them to a frenzy. 


With and 
nudism, on the other hand, it is not so much 
aero engine noise as aerial photography which 
is found annoying, as instanced in the U.S. court 
case of “Cory vs. Physical Culture Hotel”. 


sun-worshippers advocates of 
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Even without the British court decision taken 
in the case of “Roedean School vs. Cornwall 
Aviation Co. Ltd.” it would seem plausible that, 
on the whole, students at a girls’ school would 
tend to become distracted from their studies of 
Pythagorus’ Theorem—and attracted towards 
the pilot of a light aeroplane appearing all too 
frequently over the school building. Whereas 
the metamorphosis—through the inopportune 
appearance of a low-flying sports plane—of an 
entire trotting race into a gallop, would hardly 
be thought credible were it not discussed at 
length in Shawcross & Beaumont's “Air Law”. 


What, therefore, is the minimum flying alti- 
tude to be prescribed, in order to safeguard the 
mental equilibrium of two and four-legged crea- 
tures? At any rate, limits of 65 feet above the 
farmhouse and 20 feet above the highest tree in 
the farmyard were ruled as insufficient by 
American judges some time ago. They accepted 
unreservedly the testimony of Farmer Causby 
and his wife, the plaintiffs, that their chickens— 
rendered completely hysterical by the passage of 
fighters, bombers and military transports from 
nearby Greensboro AFB (North Carolina)—ran 
amok and bashed their heads against the wall, 
and that the spring leaves fell off the trees. The 
judges ruled that this condition of affairs was 
tantamount to “slow expropriation”, and were 
even emboldened to draw the following parallel: 
"... if the Government were to lay down rail- 
way tracks at the same height over the farm, the 
case would be perfectly clear—even if the tracks 
were nowhere in direct contact with the ground”. 
— From which it is also perfectly clear that it is 
unjustifiable to regard jurists as dry, unimagi- 
native men who collect only facts. On the 
contrary, they are capable of imagining the most 
impossible things: railway tracks suspended in 
mid-air, and such nought. 





The minimum flying altitude? For decades, 
air law specialists have come forward with the 
most appealing propositions. The best-known is 
the suggestion of the French jurist, F. Fauchille, 
who suggested as a basis the height of the Eiffel 
Tower, the highest construction in the world. 
Meanwhile, and owing to the regulatory func- 
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tions of the civil aviation authorities, the much 
argued question has lost its topicality to a large 
extent. Even apart from this, Fauchille’s recom- 
mendation could be criticized on the grounds 
that an Eiffel Tower is not always conveniently 
available. 


It is better to travel hopefully ... than to arrive 


Since we are discussing litigation in any case, 
why not terminate with a small digression? The 
case, recently decided, concerns in no way 
damage to property on the ground, but rather a 
passenger beyond the reach of human or mecha- 
nical interference. The passenger was dead. He 
began his last journey by air on December 6th, 
1948. Purpose of the flight was to get from 
Tenon in France to Algiers, where he expected 
to be buried. 


row At 


9th the 
mourners awaited him in Algiers. They waited 





On December group of invited 
in vain. Owing to a faulty reading of the waybill, 
the coffin was flown not to Algiers but to Oran. 
In that latter city, the deceased—though unbur- 
ied—was forgotten. Prolonged research was 
necessary before the corpse’s whereabouts were 
discovered. Three weeks later, on December 
26th, the deceased was flown from Oran to 


Algiers. 


It is interesting to note that the action for 
damages brought by the relatives of the deceased 
against the shipping agency and airline company 
was almost dismissed. The defendants claimed 
that the suit had not—as provided for in the 
“Code de Commerce’—been filed within one 
year, and that therefore there was no case under 
the statute of limitations. In other words, they 
insisted that the relatives should have acted more 
promptly in the litigation than they themselves 
did in... the transport. Fortunately, the judges 
were able to determine that a dead person did 
not constitute “goods” in the sense of the 
“Code de Commerce”, and that consequently the 
statute of limitations did not apply... From 
which it can be seen that even lawyers have their 
merits and their uses. 











Swiss Air Rescue Guard Hiller 360 and Sikorsky 8-55 
of the U.S. Air Force in Germany in the avalanche area 
of Walsertal, Vorarlberg. 
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The Swiss Air Rescue Guard’s two Hiller 360s (owners, 
Pilatus Aircraft Works and Air-Import) at the fuel 
dump in Ludesch, Vorarlberg. 


All that was available for the landing and take off of 
rescue helicopters was a 35-foot square of trodden snow. 
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Helicopters Versus Avalanches 


The Swiss Air Rescue Guard 


The Third International Congress on Vertical 
Flight, which will be held in San Remo from 
April 24th to 26th, is to discuss the subject of 
“Helicopter operations in emergency regions”. 


The Austrian “Air Rescue Guard” now being 
formed is to be equipped with helicopters, on 
the model of the corresponding Swiss organi- 
zation. 

Helicopters versus natural disasters, ava- 
lanches, floods, earth-quakes .. . the odds would 
seem to be heavily against this class of aircraft. 
Yet the feats of the helicopter in Korea, Indo- 
China, the Arctic territories of the United States 
and Canada speak clearly. The helicopter is prov- 
ing its worth in search and rescue services every- 
where. Its latest successes in the Austrian and 
Swiss Alpine regions are only a few weeks old. 


A snow storm of up to 90 mp.h. had been 
raging through the mountain valleys of Pratigau, 
Switzerland, and the neighbouring Austrian 
province of Vorarlberg since Sunday, January 
10th, 1954, and there was fresh snow to a depth 
of 30 to 45 inches. 


“Not the weather for mountaineering”, 
thought Swiss guide Friedli, of Thun, as he sat 
by his radio on Monday evening, idly scanning 
the medium wave band. Suddenly he picked up 
a garbled message from Austria’s Red-White- 
Red station... severe avalanche in Vorarlberg... 
28 houses buried, communications cut, number 
of victims and damage not yet known . . . Friedli 
sprang to the telephone. The Air Rescue Guard 
in Zurich must be notified. 


Dr. R. Bucher, Central Chairman of the Swiss 
Life-Saving Society, to which the Air Rescue 
Guard belongs, has a busy day behind him (the 
Air Guard has just completed seven missions in 
the Pratigau). He is just preparing to relax when 
the new emergency call comes through from 
Thun. He gets on the telephone to Bludenz, 
Vorarlberg, and offers Dr. Lingle, the local 
prefect, the assistance of the Swiss Rescue Air 
Guard. The Austrian official, who has never 


This U.S. Air Force 8-55 sank into the snow on landing 
and broke its rotor blades. 
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heard of the Air Rescue Guard, at first replies 
rather shortly. He scents a reporter behind the 
call and does not feel inclined at the moment to 
start making statements to the press. As soon as 
he realizes what is being offered, however, he 
accepts readily. 

Early the next morning the Swiss brought in 
a fuel dump for the helicopters to Ludesch, Vor- 
arlberg, and two Hiller 360s, lent to the Air 
Guard by their private owners (Pilatus Aircraft 
Works, of Stans, part of the Oerlikon, Biihrle 
& Co. group, and Air-Import, of Zurich-Kloten), 
started work. In two days of operations they 
rescued fifty sick and injured, flew in avalanche 
dogs which helped to find nine other persons 
buried beneath snow and debris, brought up 
medical assistance, supplied avalanche sounding 
equipment, Canadian rescue sleds, blood plasma, 
medicaments, food, clothing, lamps . . . 


The pictures on the page will give a better 
idea of the Air Guard’s work in the Austrian 
avalanche area than the wordiest account 
could do. 


To avoid the necessity of landing the rescue helicopters 
on soft ground, Dr. Bucher tried out the “‘helicopter lift’”’ 
method of loading and unloading while hovering. 
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AVIATION POLITICS 
@ French Air Minister Visits India 

The visit by French Secretary of State for Air 
Louis Christiaens to New Delhi, where he talked 
with Prime Minister Nehru and Defence Minister 
Mahavir Tyagi, is described by the Indian Foreign 
Ministry as a pure “‘courtesy call’’. However, it may 
be interesting to note that the Indian Air Force has 
just received the last batch of the 71 Dassault 
MD 450 Ouragans ordered from France and that 
India, according to her Defence Minister, proposes 
to send purchasing commissions for aviation equip- 
ment to a number of foreign countries. 


@ The Zhavoronkov study tour 
As it is relatively rare for Russian Government 
officials to make trips abroad, the European tour 





White, Director 
as Managing Director of and General Manager of 
the French flag airline Air the Aviation Department 
France to take up a new of Esso Export Corpora- 
post as Civil Air Attaché tion, is to act as Staff 
to the French Embassies Director for Petroleum 
in Washington and London Logistics with the Depart- 
(residence Washington). ment of Defense in Wa- 
shington. 


Henri Ziegler has resigned Ww. wW. 


of Air Marshal S. F. Zhavoronkov, President and 
Director-General of Russia’s flag airline Aeroflot, 
has naturally aroused considerable comment. Ac- 
companied by Piotr Eromassov, Acroflot’s Oper- 
ations Director, and by Oleg Saponov, Secretary- 
General, the Air Marshal first visited Stockholm 
as the guest of S.A.S., then continued to Copen- 
hagen and Paris. In the latter city he had talks with 
Max Hymans, Chairman of the Board of AirFrance. 
Switzerland is also said to be on his tour pro- 
gramme. However, forecasts about extended co- 
operation between Aeroflot and Western European 
airlines (the Stockholm—Helsinki-Moscow route is 
already operated by S.A.S. and Aeroflot in pool) 
have so far come to nothing. 


@ Austrian air legislation drafted 


A draft of a national aviation legal code, drawn 
up by Fritz Polcar, President of the Austrian Aero 
Club, has been submitted to the Austrian National 
Council. It is, however, doubtful whether it will be 
passed, since an official draft is being prepared by 


* Extract from Interavia Air Letter, daily international 
news digest in English, French and German. All rights 
reserved. 
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the Transport Ministry and will be laid before 
Parliament early in the summer. 


AIR TRANSPORTATION 
@ North Atlantic traffic in 1953 

Airlines carried 522,496 passengers across the 
North Atlantic during 1953, compared with 432,300 
the previous year. Figures for the shipping com- 
mities are 892,113 passengers (842,300). Air passen- 
gers therefore rose by 90,196, shipping passengers 
by only 49,813. 


@ Henri Ziegler leaves Air France 

Henri Ziegler, Managing Director of the French 
national air carrier Air France, has been appointed 
by the French Government to the new post of Civil 
Air Attaché to the French Embassies in Washington 
and London (with office in Washington). His duties 
as Managing Director will be taken over by Max 
Hymans, Chairman of the Air France Board. 

Henri Ziegler has served the interests of his coun- 
try and of aviation in peace and war. Before World 
War II he was member of the Air Staff and Director 
of the Villacoublay Flight Test Centre, then led 
the French purchasing commission to Washington 
in 1939 which obtained 6,000 American warplanes 
for the European Allies. Appointed Chief of Staff 
of the French Forces of the Interior and promoted 
to General during the war, he headed the study 
commissions which went to the United States and 
Britain at the close of hostilities to catch up with 
modern aeronautical developments.—An_ experi- 
enced pilot, he has completed roughly 2,000 hours 
of flying, including 1,000 hours as test pilot. 


@ More mail by air 

Since February 22nd all first class mail between 
New York, Washington and Chicago on the one 
hand and Miami, Jacksonville and Tampa, Florida 


McDonnell F3H-1N Demon carrier-based fighter during 
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its first flight at Lambert-St. Louis. 








Air Vice Marshal D. M. Smith, Air Member for Technical 


Services, R.C.A.F., with the 1,000th Avro Canada 
Orenda turbojet recently delivered to the Royal Canadian 
Air Force. 


on the other, has been carried by air. The first day 
45,000 letters arrived in Florida from the north. 


@ P.A.A. introduces global tourist fare 

In a half-page advertisement in the Paris edition 
of the “‘New York Herald Tribune” Pan American 
Airways announces the “first round-the-world 
tourist service” at a fare of $1,379.55. 


INDUSTRY 
@ A.1.C.M.A. meeting in Madrid 

A meeting of the committee of the Association 
Internationale des Constructeurs de Matériel Aéro- 
nautique (Association of International Aircraft 
Manufacturers) held in Paris has discussed the 
question of establishing a joint European wind 
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The French aircraft firm of Avions Marcel Dassault has called on British engineers from Elliott Brothers, London, 


for advice in installing the Elliott Automatic Stabilizer Mark 1 in the Dassault Mystére IV jet fighter. Left to right: 
D. T. Broadbent (Chief Engineer of Elliott’s Aviation Division), Jean Weill (SNCASO), Colonel Schnerb (Technical 
Service of the French Secretariat of State for Air), A. E. Pearse (Head of Elliott’s Aviation Laboratory), Jean Rouault 
(Dassault Project Engineer), Gallerne (Technical Service). 


tunnel and decided to convene the next general 
meeting of the Association in Madrid in May. 


@ SNCASE S-55 helicopter 

The first S-55 helicopter (Sikorsky licence) built 
by S.N.C.A. du Sud-Est for the Secretariat of 
State for the French Union has been handed over 
to Secretary of State Marc Jacquet by the com- 
pany’s President and Managing Director Georges 
Héreil. 


@ Avro appoints new Chief Test Pilot 

A. V. Roe Co. Ltd. announces the appointment 
of Squadron Leader James Gordon Harrison as 
Chief Test Pilot, particularly for Avro’s delta-wing 
models. 


@ Japanese aircraft industry production plans 


The Japanese Ministry for Trade and Industry is 
at present checking the production capacity of 
Japanese industry, so as to ensure efficient distribu- 
tion of American arms aid credits. The following 
ate examples of the monthly output of the 19 air- 
craft factories whose 1954-55 production pro- 
grammes are already available: Shin Mitsubishi 
5 trainers; Fuji Juko 10 trainers; Kawasaki Gifu 
Seisakusho 8 aircraft; Kayaba Kogyo 10 helicopters 
and 100 undercarriages; Sumitomo Kinzoku 50 
rotors and 50 propellers; Hokushin Denki Seisa- 
kusho instruments for 30 aircraft ; Koito Seisakusho 
electrical equipment for 30 aircraft; Tokyo Koku 
Keiki instruments for 30 aircraft. 


@ Lockheed-Kawasaki licence agreement 


Lockheed Aircraft Corp. has granted the Japanese 
aircraft firm of Kawasaki (Kawasaki Koku Kokuki 
Kogyo KK) licences for the production of the 
F-94K Starfire all-weather fighter and the T-33 
two-seat trainer. The agreement also provides for 
overhaul work on U.S. Air Force jet engines 
and their licence production in Japan, though Lock- 
heed must get the consent of the Allison Division 
of General Motors for the latter. 


@ Chair of Aeronautical Engineering in Tokyo 

Lectures in aeronautical engineering are to be 
resumed at the Faculty of Engineering of Tokyo 
University at the beginning of the summer term. 
The University of Kyoto also announces courses 
in aeronautical electronics. 


SERVICE AVIATION 
@ Canadair to build Bristol Britannias for the 
R.C.A.F. 
J. Geoffrey Notman, President and General Ma- 
nager of Canadair Ltd., Montreal, announces that 
his company has received a Government contract 
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for the licence production of the military version 
(naval reconnaissance aircraft) of the turboprop 
Bristol Britannia. Final details of the licence 
agreement are still under discussion, at the time of 
writing, between the Canadian authorities and The 
Bristol Aeroplane Co. Ltd. The contract is for 
$200,000,000, and it is assumed that this sum will 
buy about 50 Britannias. 


@... and the R.C.A.F. orders Neptunes 


According to Jnteravia’s Toronto correspondent, 
the Royal Canadian Air Force is planning to order 
Lockheed P2V Neptune twin-engined anti-sub- 
marine aircraft for the Canadian Coastal Command. 
The order (said to be for 25 aircraft to a total value 
of $35,000,000) is designed to fill the gap until 
the Bristot Britannia comes off the Canadair lines. 


FLYING EQUIPMENT 

@ Sir Roy Dobson, Managing Director of A.V Roe 
& Co. Ltd., announces that a new a//-weather 
fighter-bomber under development at Avro is to 
have a delta wing and heavy armament of cannon, 


Marshal of the Soviet Union S.F. Zhavoronkovy, Director- 
General of Soviet Civil Aviation and President of 
Aeroflot, at Zurich-Kloten Airport during his trip 
through Western Europe last month. At right: State 
Councillor Paul Meierhans, head of the Zurich Public 
Works Department. 





INTER SCHAVIA 


rockets and bombs. He adds that it will cost only 
about one third as much to produce as present- 
day fighter-bombers. 


@ A new anti-submarine version, the Vu/tur 
960 ASW of the Bréguet 960 is announced by So- 
ciété des Ateliers d’Aviation Louis Bréguet. Unlike 
the original version, the new type will no longer 
have mixed propulsion (turbojet plus turboprop), 
but only an Armstrong-Siddeley Mamba 6 pro- 
peller turbine. A prototype of the 960 ASW will be 
ready for flight testing in a few months. 


@ The prototype of the SE.210 Caravelle twin-jet 
medium-stage commercial transport should be 
ready for flight testing by June 1955, if present 
rate of progress is maintained, according toS.N.C.A. 
du Sud-Est’s President and Managing Director 
Georges Héreil. 


First flights: 


@ The first production model of the Convair 
R3Y-1 Tradewind four-engined long-range flying 
boat took off on its first flight at San Diego 
at the end of February. It is fitted with four Allison 
T-40 turboprops of 5,500++s.h.p. each and is to be 
used by the U.S. Navy for troop and freight trans- 
port. 


@ The prototype of the Ambrosini-Frati SAI F.7 
sports aircraft and trainer with 90 h.p. Continental 
engine recently began flight testing. 


@ Central Lamson, of Yakima, Wash., is testing the 
first prototype of a single-engined biplane (P & W 
R-985 of 450h.p.)designed primarily for agricultural 
use. 

e@ A two-seat low-wing trainer, the Kawasaki 
KAT-1, is being tested at Kawasaki Gifu’s Kagami- 
gahara airfield. Fitted with a 240 h.p. Lycoming 
GO-435-C2 engine, the aircraft weighs 2,977 lbs. 
and has a max. speed of 185 m.p.h., a rate of climb 
of 1,120 ft./min. at sea level and a service ceiling 
of 19,700 ft. 


POWER PLANT 


@ Development and testing of the prototypes of 
the SNECMA Vulcain turbojet has continued 
systematically during the past year. In May 1953, 
an engine of this type made an official acceptance 
test at amax. thrust of 9,920 lbs. ; during subsequent 
bench runs a thrust of 11,020 Ibs. and more was 
obtained.—Preparations are being made for a pre- 
production series of the Vucain. 


@ Allison T-54 is the type designation of a turbo- 
prop engine derived from the well-known Allison 
T-40. The new engine is said to be designed for 
a power of about 7,500 s.h.p. 


@ Napier Oryx is the name of a new Napier 
gas turbine. Designed in two versions, the NOr. 1 
and NOr. 2, it is apparently a small, light engine, 
such as mentioned in connection with the pro- 
jected Percival P. 74 helicopter and the Percival 
P. 87 feeder aircraft. 


INTERNATIONAL CONGRESSES 


@ The Secretariat General of the Organisation Scien- 
tifique et Technique Internationale du Vol a Voile (In- 
ternational Scientific and Technical Gliding Organi- 
zation), of The Hague, has published the programme 
for its Fifth Congress, to be held in Buxton, Derby- 
shire, England, from July 21st to August 5th. Sub- 
jects for discussion include: applied aerodynamics, 
design of sailplanes and progress in sailplane con- 
struction, international airworthiness regulations 
for sailplanes and gliders, standardization of in- 
struments, accessories and other equipment for 
sailplanes, training methods, meteorological ques- 
tions, such as standing waves and pressure gra- 
dients, jet streams, long-range weather forecasting, 
etc. 
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VOR NAVIGATION 


BY W.J. BAKER, CHELMSFORD, ESSEX 


The VOR system of short range navigation, also known as the Omni-Range system, is charac- 
terised by the simplicity of operation of its airborne equipment and by the fact that it immediately 
presents the aircraft's bearing from the VOR beacon, or its reciprocal, without need for further 
calculation. Whereas there are around 450 VOR stations in the United States, Europe so far 
has only a good dozen. — VOR ground and/or airborne equipment manufacturers include : Bendix 
Aviation Corp., New York, and Collins Radio Company, Cedar Rapids, lowa, United States, in the 
form of TVOR (Terminal VOR) and LVOR (Low-power VOR) ; also C. Lorenz AG., Stuttgart (VOR- 
Flex “building block"’ system), Laboratoire Central de Télécommunications, Paris, and Marconi’s 
Wireless Telegraph Company, Chelmsford, England. The following article is by a high frequency 
expert from the latter company. Finally, it should be added that the VOR system has recently 
been increasingly supplemented by DME pulse repeaters on the ground (Distance Measuring 
Equipment), which enable aircraft fitted with DME airborne equipment to determine distances 
with very great accuracy. An article on the DME system will be published in one of the following 


issues of /nteravia. 


To the general public—potential or actual 
customers of the airline companies—the 
electronics industry must appear as a 
veritable fairy-godmother to aviation. Its 
products can locate aircraft, fly them, 
navigate them, divert them from storm- 
centres or from mountain-peaks and land 
them in all weathers and degrees of visibility. 
That much the layman learns»from the daily 
press. 

Unfortunately, the newspapers also—in 
perhaps the same issue—print graphic pic- 
tures of aircraft wreckage embedded in a 
mountain-side, while a headline screams 
“ Air-Liner off Course!” 

What is the layman to make of that ? His 
inference, that the airline companies are too 
niggardly to pay for electronic safe-flying 
aids, and that they prefer instead to risk the 
lives of passengers and crew, is a perfectly 
natural one. False though it is, that belief 
keeps a lot of people from flying. 

The truth is, of course, that electronics can 
make good all its claims and more. It is now 
quite a few years since an aircraft took off 
from America and landed in England, with 
no-one at the controls from start to finish. 
But what the newspapers did not stress was 
that, although it was a large aircraft, it was 
so crammed with gadgets that fare-paying 
passengers would have been quite out of the 
question. 

In any commercial aircraft there is just so 
much space, weight and power available for 
flying-aids, and no more. These are already 
taken up to the full with existing equipment. 
So, much as the aircraft companies would 
like to install a further multiplicity of proven 
equipment, they can’t. There isn’t room. 

This situation tosses the ball back to the 
electronics industry, who, to do them credit, 
are tackling the problem with immense 
energy. 
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One obvious answer, naturally, is to 
miniaturise equipment to the limit. This 
technique took tremendous strides during 
the war and has continued in the post-war 
years. Then, just when it seemed that finality 
was in sight, two newcomers appeared in 
development laboratories and opened new 
horizons to this field of research. 

One is the transistor, a device which may 
one day replace the thermionic valve for 
many functions. Physically it can be about 
the size of a wheat-kernel, and it has the 
further great advantage that it needs no 
low-tension power supply. 

The second is the development of the 
printed-circuit technique—a system whereby 
the wiring and, in some cases, even compo- 
nents are etched on to a suitable base, with 
a consequent reduction in space and weight. 

It cannot be emphasised too strongly, 
however, that there seems no immediate hope 
of either of these going into quantity pro- 
duction, at least for aeronautical use, where, 
above all else, 100°, proven reliability is 
essential. It may be years before this 
materialises. 

However, improvements in existing sys- 
tems, new safer-flying aids and ideas for 
getting around the problem of available 
space are constantly coming up. 

The VHF Omni-directional Radio Range 
system—usually abbreviated to VOR—is an 
excellent case in point. Briefly, this is a 
medium range (100-150 mile) beacon system 
which, in view of its speed and simplicity of 
interpretation has made many friends and 
come into general use, particularly in 
America. <A prototype VOR station built 
by Marconi’s Wireless Telegraph Co. Ltd. in 
Britain has been subjected to comprehensive 
flight checks by British and American 
Government authorities with satisfactory 


results. 
* 
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VOR GROUND STATION (C. LORENZ AG.) 


VOR AIRBORNE INSTRUMENTS (BENDIX AVIATION 
CORP.) Omni-Bearing selector and left/right indicator. 
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A: Course not selected ; localizer pointer deflected. 
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B: Aircraft exactly on QDM 80° (homing on to VOR 
beacon). 
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C: Aircraft exactly on QDR 260° (flying away from beacon). 
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In all three cases (A, B, C) the aircraft is at the spot indicated 
by the silhouette, but on different headings. 


Yer bewtne selector (Collins) and cross-pointer (MAR- 
). 














THE VOR PRINCIPLE : The rotating field pattern is so arranged that at zero degrees (magnetic north) the variable (V) and 
reference signals (B) are in phase, whilst at any other point in azimuth the positive maximum of the variable signal will be 
reached after the positive maximum of the reference signal occurs. Thus the angular difference between the two maxima 
is identical with the relative bearing of that point — e.g. (taking bearings from magnetic north) at 90° bearing the phase differ- 
ence of the two signals is 90°, whilst at 180° bearing the signals are 180° out of phase and so on. 


Before going on to technical details it is pro- 
posed to discuss, briefly and non-technically, 
some of the salient features of the system 
with particular reference to the methods 
employed to make navigation easier and 
safer, with the minimum of additional 
airborne equipment. 


Simplicity of operation : The transmitting 
equipment, compactly housed, in effect 
provides an infinite number of radial tracks, 
any one of which is immediately available to 
aircraft within range. The advantages of this 
facility over the usual two-or-four-course 
radio ranges are obvious. 

The airborne equipment creates little 
extra demands upon space. It consists 
basically of a VHF receiver specially modi- 
fied and used in conjunction with the 
standard ILS indicator. When in range of 
VOR, all the pilot has to do is to switch to 
the beacon frequency and adjust a control 
(azimuth selector) until his ILS L/R indicator 
centralises. His correct bearing from the 
beacon is then displayed on an associated 
dial. To “ home” on the VOR he turns on 
to the bearing indicated and, without 
further adjustment of the Azimuth Indicator, 
flies along it by keeping the ILS needle 
central. Any deviation is indicated by left 
or right movement of the needle, while 
automatic sensing indication precludes any 
possibility of flying on a reciprocal bearing. 
The pilot is thus given direct and continuous 
information throughout the operation. 


’ 


Not only can the pilot “ home” on to a 
beacon. With a network of VOR stations 
operational, he can also make a quick 
position “ fix”, or fly cross-country even 
though there may be no VOR stations at 
either his starting-point or destination. 


Method of presentation : Meter-presentation 
is used in VOR.—This is robust ; it does not 
require controls and power-packs and is 
therefore weight-saving in comparison with, 
say, a cathode ray display. Furthermore, it 
does not require so much concentration on 
the part of the pilot and is little affected by 
variations of light in the cockpit. 
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Speed of presentation : The relevant infor- 
mation, as has been stated, is instantaneously 
and continuously presented to the pilot in the 
simplest possible terms. No chart work is 
involved—an important feature in these days 
of high speeds, when the quickest fix on 
paper is almost out-of-date before it is 
completed. 


Conservation of space in aircraft: VOR 
airborne equipment, in addition to its normal 
function, can also be used for VHF R/T 
communications, thus effectively combining 
what would normally be two equipments. 
(This facility, incidentally, is also shared by 
the ground station.) 

A further feature is that the VOR metering 
is also used for ILS. On arrival over his 
destination the pilot, by the turn of a switch, 
is over to ILS which he then uses in the 
normal way. 


Reliability of operation : Navigational aids 
are, of course, mainly of value when weather 
conditions are bad, yet such conditions often 
produce static which can seriously affect the 
lower frequencies. VOR, however, working 
at VHF is to all intents and purposes un- 
affected by static. Furthermore, the VHF 
bands, besides giving facilities for a great 


DIAGRAM OF A VOR AIRBORNE RECEIVER (MARCONI). 
1— radio frequency stages ; 2— intermediate frequency 
stages ; 3 — detector ; 4 — 30 c/s filter ; 5 — 9960 (+ 480 c/s) 
bandpass filter; 6 — frequency modulation resolver ; 
7 — manually operated phase pre-selector ; 8 — left/right 
indicator with ‘‘ to-from"’ indicator. 
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many more channels, are not nearly so 
congested as the lower frequency bands. As 
a consequence, interchannel interference is 
less liable to occur on VOR. 


It is hoped that the foregoing is sufficient 
to point out some of the ways in which the 
VOR system makes important contributions 
both to safer flying in all weathers, and also 
to the problem of how to make the best use 
of the limited instrument space in the 
aircraft. 

From a purely technical aspect, the VOR 
system has many features of unusual interest, 
particularly the method of producing bearing 
information at all points of the compass. 
A brief description of “how it works” may 
therefore not be out of place. 


The Ground Station : Two aerial systems 
are used; one is an omni-directional aerial 
which transmits a reference signal of constant 
phase throughout 360° of azimuth; this 
reference signal is amplitude-modulated by a 
tone, nominally 10 kc/s, which is itself 
frequency-modulated by a 30 c/s note 
(reference phase signal). Further modulation 
is imposed on the carrier in respect of either 
speech or (every 30 secs) a 1,000 c/s tone 
keyed with the station identification. 

The second aerial is a dual array with the 
two elements mutually at right angles. 
These each produce a “ figure-of-eight ” 
radiation pattern and are fed so that the 
high frequency energy radiated by one is at 
a maximum when that from the other is at a 
minimum, and vice versa. The resulting 
figure-of-eight radiation pattern rotates at 
30 c/s, giving a signal of varying phase 
through 360°. These two 30 c/s signals—one 
of constant phase, and one of phase depending 
on azimuth—are separately demodulated 
by the airborne receiver (see diagram). 


Airborne Equipment: In the aircraft one 
of the received signals is fed through a 
manually controlled phase shifter (Azimuth 
Selector) which is calibrated to give a reading 
of the phase-shift necessary to bring the 
signals in phase; a condition which is 
registered by the left-right (ILS) meter. This 
reading is, as has been stated, the magnetic 
bearing of the aircraft from the VOR beacon 
or its reciprocal. Sensing circuits are used to 
operate a “ TO-FROM” visual indicator, 
and so prevent reciprocal bearing errors. 


Siting of a VOR ground station needs 
considerable care, but when this is taken, VOR 
can fully justify the claims made for it, as 
exhaustive tests both in England and America 
have proved beyond all doubt. 


VOLUME IX — N° 4, 1954 





4 


_ 


me 
the 
are 
Bi 
Pu 
\ 
sm. 
Bo: 
anc 
sae 
Bo: 
aga 
bor 
set 
The 
Car 
ahe 
Dec 
leac 
whe 
con 


iy 
posit 
of refe 
into 

GHIJ 
slave | 
and e 
Maste 
with } 
on. the 


VOLL 








DECCA NAVIGATION 


There are six Decca chains, LF radio navaid systems, used for naviga- 
tion by ships and aircraft, operating today in Western Europe. 
chain has four synchronised transmitting stations (Master, plus Red, 
Green and Purple slaves). There are three chains in the United Kingdom 
(N. British, S. W. British and English), and one each in France (round 
Montlucon), West Germany (round Madfeld, Westphalia) and in Denmark. 
The area covered stretches from the Pyrenees to the Baltic island of 
Gatland and from northern Scotland to the Bohemian Forest. 


Each 


The 


advantages of the Decca system lie in the use of long waves which 
follow the earth's curvature and are but little affected by ground obstruc- 


tions, and in the accuracy of position fixing. Inside each chain accuracy 
is particularly high : 70 to 100 ft. by day and 140 to 280 ft. by night. 

A detailed account of the first Decca airborne instruments was given 
As new airborne equipment 


in /nteravia No. 4, 1946, and No. 3, 1951. 


On the way to London in a B.E.A. Vis- 
count, at 20,500 ft. and in glorious weather... 
a very welcome change from desk work. 
Especially when one has just delivered the 
last manuscript but one for /nteravia’s “ bad 
issue and is obsessed by nimbo- 


” 


weather 
stratus and QGO. Below us a few fair- 
weather cumulus clouds and the checkered 
landscape of northern France. 

Somewhere beyond the Aisne I look over 
has taken 
and sits 
with 


Captain Colley’s shoulder. He 
hands and feet off the 
calmly looking out into the sunshine 
an occasional glance at his instruments. 
The co-pilot is just switching the Decca 
receiver over from the French chain (No. 8) 
to the English chain (No. 5). As the Flight 
in such perfect weather 
a position fix is taken by 
The co-pilot 


controls 


Log is not in use 
it is not required 
means of the Decometers. 
watches the three indicators, nods in agree- 
ment and makes a few pencil strokes on 
the charts spread out over his knees. 

“Clear as daylight’’ he says finally, “ we 
are right above Amiens. That gives us Zone 
E for Red, Zone J for Green and Zone A for 
Purple in the English chain. ” 

With two rapid movements he sets the 
small chain selector switch on the Control 
Box (extreme right in picture) to chain five 
and the operating switch to the left of it to 
“Lock”. The yellow light on the Control 
Box flickers briefly, then shines steadily 
again. Meanwhile the Decca Navigator Air- 
borne Receiver Mark 7 has automatically 
set itself to the English chain’s frequencies. 
Then the three Decometers are re-adjusted. 

“If we couldn’t see the ground”, the 
Captain explains, ‘‘we should fly straight 
ahead on Lane A.68! and use the Purple 
Decometer as zero Lane A.68 
leads directly over the Ashford fan marker, 
where we have to report to London area 


indicator. 


control. If there is a strong cross wind 


1A “Lane” is the area between two adjacent whole number 
position lines in each Zone. The Decca chart shows three families 
of reference hyperbolae coloured red, green and purple, and divided 
into Zones and Lanes. There are eleven Zones (ABCDEF 
GHIJA), each with 24 Lanes, between Master station and Red 
slave ; eleven Zones of 18 Lanes each between Master and Green ; 
and eleven Zones (ABCDEFGHIJA) with 30 Lanes each between 
Master and Purple. As the Purple Lanes begin with No. 50 and end 
with No. 79, Lane A.68 is the 19th Lane in the first Purple Zone (A) 
on the English Decca chart. 
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after all we are more than 20,000 ft. up—it 
would be quite easy to miss the fan marker 
otherwise.” 


The Decca Flight Log 

I was to see the Flight Log in operation 
the next day. When I arrived at Croydon 
the de Havilland Rapide G-AJHP belonging 
to Sir Raymond Quilter (Managing Director 
of G.Q. Parachute Co.) was being warmed 
up specially for the “ Interavia reporter ”. 
Biplanes were always my first love, and this 
one was a piece of cake for any pilot : tip- 
top instrumentation, including radio compass 
for practically all frequencies, marker beacon 
VHE R/T equipment, intercom 
and Decca Navigator Receiver Mark 7 
plus Flight Log Mark 01. The whole Decca 
weighs 120 Ibs : it can be 


receiver, 


equipment 
rented for approx. £750 a year, including 
maintenance, in the United Kingdom. 

Four of us took our places in the cockpit 
on the intercom 
The 
Peter 


and the cabin and put 
headphones and throat microphones. 
pilot taxies to the runway. “ How 
ready jor take-off’. 

Actually, he should have said “ Hotel 
Papa” (for G-AJHP), I thought, but the 
I.C.A.0.’s new international alphabet (see 
Interavia No. 4, 1952) is so far only used at 
Zurich airport... 


DECCA CHART for flight by G-AJHP on March 11th, 1954 : 
Croydon — Epsom Range — Fairoaks — Dunsfold Range — 
Gatwick — railway tunnel — Croydon. 
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DECCA EQUIPMENT IN THE COCKPIT OF A B.E.A. VISCOUNT : 
Flight Log (left) and two control boxes (right) ; above, Red, Green 
and Purple Decometers. 


has meanwhile been brought out and certain extensions of the Decca 
network are planned, /nteravia’s Technical Editor, Mr. H. Rieck, was 
happy to accept an invitation from Decca Navigator Company to study 
the system in actual operation. 


We take o//. Receiver and Flight Log 
are switched on and adjusted. The pen 
rests on chart CR, exactly at the beginning 
of runway 12. A wide left turn, and we are 
flying west-southwest at about 2,000 ft., 
roughly on Lane I.42, to Epsom, Surrey (see 
chart of flight). 

Epsom is interesting, from the navigational 
point of view, because of a MIF radio range 
and a VHF marker. As the Flight Log pen 
reaches Epsom on the chart, the green light 
of the marker beacon receiver on the instru- 
ment panel lights up. Directly below us 
is the radio range station, clearly recognizable 
as a square of grass with aerial masts at 
its four corners. 

On we go to Fairoaks airfield (which we 
circuit) and the Dunsfold radio range. At 
my request the pilot switches the radio 
compass on to the intercom. 

The intercom is really an amusing pas- 
time. As everybody can hear and speak 
at the same time, the result sometimes sounds 
like a girls’ school. In between there is the 
screaming dot-dash and then the dash-dot 
of the range, arm 
we cross at a relative bearing of about 30°, 
and the periodic station call sign. Ir spite 
of the undulating course we have purposely 
been flying, we are exactly over the Duns- 
fold marker in the middle of the radio range 
station. 


radio whose northwest 


Our next goal is the London-Brighton 
railway line. South of Gatwick it 
perfectly straight for a considerable time, 
then makes a definite bend and disappears 
into a tunnel. —We follow the railway closely 
at low altitude. I take the precaution of 
asking over the intercom what the propaga- 
tion qualities of long waves are below ground. 

“Don't worry,” says the pilot, 


runs 


“ we're 
staying above.” 

So we turn southeast at the entrance to 
the tunnel and make a wide right turn. The 
pilot watches his Flight 
back to the bend. When the pen gets back 
to its old track, there is the tunnel right 
below us. We were not even 10 yards out. 

Next | 
changed and was astonished to find how 


Log and steers 


asked to see how the chart was 
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THE DECCA PRINCIPLE: phase-locked synchronised 
stations (here Master and Red) transmit long waves of 
readily comparable frequencies. The points of intersection 
of waves “in phase”’ form a family of hyperbolae ; given 
phase differences produce intermediate hyperbolae. 


simple this operation is.—By this time we 
were nearing Croydon again, so switched 
back to the old chart and made a circuit 
round the airfield. ‘“ How Peter final on 
One Two” 

It was the same runway we had left an 
hour earlier.“ O.K.” said the Tower. 

* 

Mr. H. F. Schwarz, one of the Decca 
directors and co-inventer of the hyperbolic 
system using phase comparison, came out 
to greet me and to ask my impressions. | 


made no secret of my admiration. “Is 
everything clear?” he asked.—“ Every- 
thing . . . except the most important ” 


I answered. “I’m not absolutely sure of 


the principle !” 


The Decca principle 


The description of the basic principles was 
provided by Mr. Capes. He began : 

“The Decca Navigator system is based 
on phase comparison of pairs of signals 
emitted by phase-synchronised LF trans- 
mitters. We use one Master Station and 
three Slave Stations arranged in a star at 
distances of 70 to 120 nautical miles. The 
latter are known as Red, Green and Purple. 
The lines joining the Master to the Slaves, 
called Base Lines, need not necessarily be 
symmetrical or of the same length. 

“The Master station normally transmits a 
frequency-stable continuous-wave signal of 
six times the basic frequency (f = approx. 
14.17 kc/s), i.e., it works on 6 f or 84 to 86 kc/s, 
depending on the chain. During the Lane 
Identification periods, at each full minute, 
and 15 seconds and 30 seconds past each 
minute, a second signal of 5 f is transmitted 
for 0.4 seconds. 

“The Slave stations transmit signals, 
automatically phase-locked to the Master 
station, of characteristic frequencies : 8 / for 
Red, i.e., an average of 113.33 kc/s = 2.640 
m.; 9/ for Green, or 127.5 kc/s = 2,347 m. ; 
5/ for Purple, or 70.83 kc/s = 4,225 m. 
During Lane Identification two signals are 
again transmitted: on 8 f and 9f for Red, 
9 f and 8 f for Green and 8 f and 9 f for Purple 
(instead of 5 f). It follows that each station, 
except Purple, needs two transmitters. Purple 


needs three. 
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“The reason why so many different 
frequencies are required is that otherwise 
it would not be possible to distinguish 
between the signals on board the aircraft. 
Transmitting frequencies, however, bear a 
“ harmonious relationship ” to one another. 
Thus, for example, the least common mul- 
tiple for 6 f (Master) and 8 f (Red) is 24 / or 
340 kc/s = 880 m. We call this the compari- 
son frequency for Red and divide each of 
the eleven Red Zones into 24 Lanes, For 
Green, i.e., for 6 f and 9 f, the least common 
multiple is 78 / ; hence each Green Zone has 
18 Lanes. For Purple, i.e. 6 f and 5 f, we 
have the maximum of 30 lanes per Zone. 

“If the Decca airborne receiver gets the 
6 f signal from the Master station (multiplied 
by 4) and the 8 f signal from the Red slave 
(multiplied by 3) in phase, i.e., in such a 
way that the wave crests coincide, the aircraft 
is exactly on the boundary line of one of the 
24 Lanes in one of the eleven Red Zones. 
As a rule the pilot knows which Zone he 
is in, as the Zones are wide enough. He gets 
the Lane number from the Lane Identifica- 
tion signal. 

“You will have noticed that the dual 
transmissions by Master and Slaves—that 
is, 6 f and 5 f, 8 f and 9 f—always differ by /. 
Thus the identification comparison wave- 
lengths of Master and Slave during “ Lane 
Ident ” are 24, 18 or 30 times as great as 
normal. T%e phase difference between the 
identification signals, measured in the air- 
craft, gives the Lane number. 

“T ought to add,” concluded Mr. Capes, 
“that the width of a Lane on the base line 
is always half the comparison wavelength. 
Thus, in the European chains, it averages 
440 m for Red, 587 m for Green and 352 m 
for Purple. 

“ Did you follow ?” asked my instructor 
somewhat doubtfully... I was looking slightly 
cross-eyed. 

“Well,” he said, “ I’ll explain it to you 
more simply. Imagine two boys dropping 
stones into a pond, each at a fixed spot 
and at exactly equal intervals—say every 
full minute, like the Red _ identification 
The waves produced spread out 

Let us assume, too, that they 


signals. 
in circles. 


FIGHTER FLIGHT LOG and TORQUE CONVERTER: 
‘* pecking motors "' on top of the Decometers of the con- 
verter (and inside the display unit) transform the Decometer 
signals into two-dimensional pen movements. 








have the same wavelengths. The distance 
between crest and trough measures exactly 
one eleventh of the distance between the 
stones and thus corresponds to a Zone on 
the Decca chart. 

“ A family of ducks in line astern wanting 
to use these wave in phase (because then 
they rise and fall twice as well) would have 
to follow one of the ten Zone boundary 
lines, i.e., swim on a hyperbola. Here the 
wave crests, meeting each other in phase, 
will be twice as high and the troughs 
twice as deep. All we do is replace the 
duck’s instinct by an accurate phase com- 
parison instrument. Here, take a pair of 
compasses and try it out for yourself.” 

I tried out this theory—assisted by our 
artist—for eight Zones (and seven boundary 
lines). The result was amazing (see picture). 


The Fighter Flight Log 


This latest “ baby ” of the Decca Navigator 
Company was explained to me by its designer, 
Mr. T. Holden. The airborne equipment 
for the Fighter Flight Log (type 352)—the 
ground equipment is the standard one 
consists of a light-weight navigation receiver 
(weighing approx. 16 Ibs.), a “ Torque 
Converter ” (1334 lbs.), a small control box 
and the 6-lb. display unit with pen inside. 
The whole installation therefore weighs 
only about 37 Ibs. The display unit measures 
12% «87/,x1%/, inches (including drive 
units), can therefore easily be held in the 
fighter pilot’s lap or be placed within easy 
reach in the map pocket. The transparent 
chart is stationary, is illuminated from 
inside the display unit and can be readily 
exchanged for a chart of a different area or a 
different scale. 

The Fighter Flight Log tells the pilot 
where he is at a single glance. Map work 
and the entering of radio compass readings 
on the chart are unnecessary, and the pilot 
is no longer dependent on a ground D/F 
network. Fighter navigation therefore 
becomes a simple matter, even in moun- 
tainous country. A detailed description is 
not possible here but will appear in a later 


issue. 
* 


Decca’s two projected aids for long-range 
navigation, the worldwide VLF Delrac 
(Decca Long Range Area Coverage) for very 
long waves, which is also a valuable naviga- 
tion aid for shipping, and the LF Dectra 
system (Decca track guide and ranging) 
for normal long waves, also deserve a word of 
mention, but their description too must 
await a later date. 

By the time I had finished with all my 
questions it was getting late. I took leave 
of my hosts... and got lost on my way back 
to the hotel. Next time I shall have to ask 
Decca to lend me a “ Walkie-Writie ” Flight 
Log to pilot me round London. . 

Ri. 
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The lighting required for the safe operation 
of an airport at night and in bad visibility 
serves the following purposes : 


1. identification of the airfield ; 


NN 


facilitation of approach, landing and 
take-off of aircraft ; 
movement of aircraft on the airfield ; 


illumination. 


With the exception of the last-mentioned 
category, it will be seen that airport lighting 
is used primarily for identification purposes. 
Its object is to show unmistakably to 
aircraft crews position of airfield, approach 
route, layout and contours of runways, taxi- 
ways and parking areas—even in poor visibi- 


lity and at night. Hence these lights in 


principle emit a directed beam. Their most 
important value is therefore light intensity, 
expressed in international candle power. Yor 
ordinary lights, on the other hand, illumina- 
tion intensity, measured in /ux, is the 
essential quality.! 


In good visibility in daytime airport 
lighting may be backed up by markings. It 
will be seen later that such markings may 
also provide valuable additional assistance in 
bad visibility and at night. In keeping with 
the general theme of the present issue of 
Interavia, only those installations which are 
of interest to flying safety in bad weather 
will be discussed below. 


Table I gives an outline of the airport 
lights and markings recommended or laid 
down as standard by the International Civil 
Of these 22 visual 

lighting, 


Aviation Organization. 
approach 
marking and runway lighting are absolutely 


ground aids, runway 


essential in bad weather. These then are the 
installations which will be described below. 
Structural and operating requirements are 
laid down in Annex 14 to the Chicago Con- 
vention and will not be 
On the other hand 
mention the problems encountered in the 


discussed here. 


it seems advisable to 


planning and installation of visual safety 
aids, since these problems naturally fall 
outside I.C.A.O.’s scope. 


1 Light intensity is the ratio of light flow (in lumen) to angle of 
radiation, illumination intensity that of light flow (in lumen) to 


area illuminated. Editors. 
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The Lighting and Marking of Airports 


WEIBEL, HEAD OF THE AIRPORT 


FEDERAL AIR OFFICE, BERNE 


Approach lighting 

With the radio aids in general use today 
(Instrument Landing System and Ground 
Controlled Approach), a crew well trained in 
instrument flying can safely bring down its 
aircraft to a height of about 200 ft. and a 
distance of roughly 1,000 yards from the 
beginning of the runway. Below this height 
it is increasingly difficult for the crew to react 
to instrument readings promptly enough. 

If meteorological visibility is less than 
1,000 yards, the crew can detect the runway 
only if it is equipped with high-intensity lights 
of more than 5,000 candle power. Otherwise 
a landing is impossible. In case visibility falls 
still further to 500 yards, the intensity of the 
runway lights would have to be about 
500,000 candle power if the first lights are 
to be distinguished by the 
1,000 yards from the beginning of the runway. 


crew about 

This explains why, in marginal visibility 
conditions, there must be not only powerful 
runway lighting but also good lighting of the 
approach path. Airlines even ask that safe 
approach and landing be possible with a 
meteorological visibility of as low as 300 yards. 

Approach lighting therefore forms a bridge 
between the point at which transition must 
be made from instrument to visual flying, 
and the runway. If this bridge is to be equal 


SECTION, 


to its tasks, the following conditions must be 

fulfilled : 

— the “approach” to the bridge must be 
simple to make ; 

— the bridge must provide, clearly and un- 
mistakably, the guides necessary for a 
rapid, safe “ crossing ” ; 

— getting away from the bridge must also 
be simple. 

Considerable research into these problems 
has been made in various countries. Special 
mention should be made of the very valuable 
work done at the Royal Aircraft Establish- 
ment, Farnborough, under the control of 
E.S. Calvert, the 
received world-wide recognition. 

* approach to the bridge” 

or, in other words, ensuring safe transition 

flying, 


results of which have 


Safeguarding the 


from instrument flying to visual 
necessitates a system of lighting which can 
easily be recognized as such and which forms 
a “ geometrical continuation ” of the radio 
landing aid. 

“ Crossing the bridge ”’, i.e. safe execution 
of the last phase of the approach, requires 
geometrically reliable and psychologically simple 
guidance from the approach lighting, so that the 
crew can instinctively recognise the aircraft's 
position in relation to the runway, its heading 


and banking and its direction of movement. 


Types of Lights and Markings, and their application 





Day Night 
Light or Marking Purpose Goad Bad Good Bad 
visibility visibility visibility visibility 
1. Aerodrome beacon Identification of aerodrome _ o_ yes limited 
2. Aerodrome identification signs ditto yes _ _ — 
3. Identification beacons ditto _ — yes | limited 
4. Day marking of obstructions Safeguarding of approach and departure yes _ — _ 
5. Lighting of obstructions ditto _ — yes _ 
6. Wind direction indicators Safeguarding of approach and landing yes ame — _ 
7. Iluminated wind direction indi- ditto yes _- yes _— 
cators 
8. Landing direction indicator ditto yes _ — — 
9. Iluminated landing direction indi- ditto yes - yes — 
cator 
10. Ground signal panels and signal ditto yes — _ — 
area 
11. Signalling lamp ditto yes _ yes — 
12. Approach day marking system For use with poor contrast backgrounds yes a = _ 
13. Lead-in lighting For approach in moderate visibility — limited yes 
14. Approach lighting For approach in bad visibility — yes yes yes 
15. Angle of approach lights Additional safeguarding of approach _ _ yes | limited 


16. Runway markings 
with runways 


Take-off and landing safety at aerodromes’ yes yes yes yes 


17. Runway lighting ditto ms yes yes yes 

18. Boundary day marking Approach and landing safety at aerodromes_ yes = — _ 
without runways 

19. Boundary lights ditto — yes yes | limited 

20. Range lights ditto - yes — | limited 

21. Taxiway marking Safeguarding aircraft movements on aero- yes limited — - 


dromes 


22. Taxiway lighting ditto 


_ yes yes yes 
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Fig. 1: Comparison between British Calvert 


ALPA/ATA-SYSTEM 


system (top) and American ALPA/ATA_ system 


(bottom). Both systems of approach lighting meet I.C.A.O. recommendations, 


“ 


Leaving the bridge ’”—the transition 
from approach procedure to actual landing 
—requires integration of approach lighting 
and runway lighting. However, to avoid disas- 
trous confusion, runway lighting must be 
clearly recognisable as such. 

When the I.C.A.O. recommendations for 
approach lighting were drawn up, two main 
systems came up for discussion, the British 
Calvert system, and the ALPA/ATA system 
developed in the United States. The I.C.A.0. 
recommendations were worded so that either 
system can be used (fig. 7). 

A comparison between the two systems 
shows that the ALPA/ATA system places 
chief emphasis on the first requirement 
mentioned above, i.e., on ease of identifica- 
tion. For this purpose 25 gas discharge 
flashing lamps are installed, with very short, 
high-intensity flashes (200,000,000 lumen). 
Their object is to draw the pilot’s attention 
as early as possible in the direction of the 
approach lighting system. 

Experience in Switzerland, where the 
Calvert system is used, has shown, however, 
that the first cross bar is an excellent identifi- 
cation, even in very light fog with a light 
background, provided the lights in this cross 
bar are of at least 150,000 candle power and 
With this very 
powerful line of lights it has not been found 


have wide beam apertures. 


necessary to use flashing lights. 

The second important difference between 
the two systems is in the structure of the 
centre row of lights. Jn the ALPA/ATA 
system the latter consists of short cross bars, so 
as to give the pilot constant guidance in 
checking his banking angle. 

Calvert has a single central chain of lights 
with a small number of long cross bars. This 


Fig. 4: The Calvert approach lighting in use at 
+ omnidirectional low-intensity lights 
° high-intensity one-directional lights 


does not provide a continuous indication of 
horizon, but the clearer marking of the angle 
between the extended runway axis (repres- 
ented by the centre row of lights) and the 
cross bars improves the pilot’s instinctive and 
immediate interpretation faculties (fig. 2). 
The new approach lighting installed at 
Schiphol Airport, Amsterdam, represents a 
notable attempt to combine the two systems 
(fig. 3). It will be interesting to learn 
whether the use of about 350 lights of 100,000 
candle power each is worth the expense. 


Runway lighting and marking 


It has been seen that safe flight beyond the 
bridge formed by the approach lighting is the 
third requirement of the airport 
lighting. This means that it must be possible 
to make the actual landing with the same 
degree of safety with which the crew, thanks 


made 


to the approach lighting, can approach the 
runway. There must never be a moment 


during the transition from approach to 


landing when guidance ceases. Such con- 
tinuity of guidance, however, presents a 
difficult problem. It has been found only too 
often that landing was impossible even after 
an impeccable approach. 

The reason is that the geometrical arrange- 
ment of the runway lights and the approach 
lights is not continuous. The central line of 
lights in the approach system lies in the 
extended runway axis, while the runway 
lights are at the sides of the runway. Thus 
when the pilot loses sight of the last light in 
the approach system he sees nothing until his 
eyes have accustomed themselves to the light 
flow from the laterally displaced runway 
lights. This phenomenon is known in pilots’ 


“a 


jargon as the “ dark hole ”. 


Swiss airports. 
© high-intensity two-directional lights 
® high-intensity cross bar lights 


kig. 2: Calvert system : clearer presentation of 
the angle between the extended rumway axis and 
the six cross bars improves pilot’s interpretation 
faculty. Top line (horizontal) represents the 
horizon, bottom line (oblique) the lower visibility 
limit. Direction of flight is the vertical through 0. 








ae 


A — Installation seen from a point vertically above the 
central line of lights, with correct heading and no 
banking. 
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B — Installation seen from a point vertically above the 
central line of lights, with the aircraft moving 10° to 
port but without banking. 


C — Installation seen from a point to the left of the central 
line of lights, with a lateral error equal to altitude and 
heading parallel to the runway axis without banking. 
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Fig. 3: Approach lighting (left) and runway 
marking (vight) of instrument runway QFU 23 
at Amsterdam-Schiphol Airport, where the 
Calvert and ALPA/ATA_ systems have been 
combined. Lights in the last cross bar but one 
(warning bar) are ved, all others white. In the 
foreground the middle marker for the ILS system. 

flexible. 


authorities, conscious that standardization is 


the 


setting his 


Even after the adaptation period 


pilot often has difficulty in 
aircraft down correctly on the runway, which 
frequently looks to him like a grey or black 


formless surface with no reference points to 


PROFILE 


Isaac A. Aller, President of K. L. M. 


As these lines appear in print, an Extraordinary General Meeting 
convened by K.L.M.—Royal Dutch Airlines at The Hague for 
March 30th will have just elected a new President for the Dutch flag 
airline. There is no doubt that it will have approved the Board of 
Director’s nomination, Lieutenant-General Isaac Aljons Aler, for the 
most important job in the nation’s air transport system. 

When Albert Plesman, founder and President of K.L.M., unexpec- 
tedly died of a haemorrhage last New Year’s eve, the “ Kingmakers ” 
turned without hesitation to General Aler who had retired as Chief 
of Staff of the Royal Netherlands Air Force the previous November. 
This was natural indeed, for the General could not only look back 
upon a successful military career but for the last three decades had 
maintained close relations to K.L.M. in whose service he had, so to 
speak, won his spurs. 

Born in Amsterdam, on May 3rd, 1896, Aler was first commissioned 
as a lieutenant of artillery and in 1918 enrolled as a student at the 
Soesterberg training base of the fledgeling Netherlands Air Force. 
Two years later he graduated as a “ pilot lieutenant ”. Incidentally 
and this meeting was to have its effect many years later—at Soester- 
berg he made the acquaintance of Lieutenant Albert Plesman, origin- 
ally a lieutenant with a cyclist regiment, who had become one of the 
first graduates of the air training school. In those old days Plesman 
was already expounding his ideas on the future of civil aviation and 
coined the significant phrase: “ This flying, which was hell, can 
become heaven ” 

In spite of his success as a military pilot, Aler never forgot his 
schoolmaster’s slogan. After working as a test pilot for. the Koolhoven 
aircraft company for a year, he changed over to K.L.M. in 1925, 
where he became a “ General Service Pilot ”—a term which he once 
described as “ an impressive title for a job which was really quite 
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assess 

therefore extremely important that : 

—the light intensity of the runway lights 
should correspond to that of the approach 


the first 600 yards of the runway should 
have lights with beams of the 


the first 600 yards of the runway surface 

should be clearly marked, above all to en- 

able the pilot to assess his height. 

How Switzerland has attempted to meet 
the first two requirements is shown in fig. 4. 
The third point, the marking of the first 
600 yards of the runway (touchdown area), 
is met by a number of I.C.A.O. recommenda- 
tions, which unfortunately are somewhat 
On the other hand the American 


the first requirement for the efficiency of such 
marking, have issued definite rules (Technical 
Standard Order TSO-N10a of April 27th, 
1953, published by the Civil Aeronautics 
Administration, Department of Commerce). 


INTER-S5Z7 AVIA 


his altitude. It is Finally, mention should also be made here 
of the solution applied at Schiphol (fig. 5), 
which betrays the influence of Captain 
Malouin, K.L.M.’s Technical Adviser. 


tain Malouin’s aim is the greatest possible 


Cap- 


integration of visual and radio approach and 
largest landing aids. Consequently the landing 
aiming point (near the glide path transmitter) 
is indicated by wide markings. Before and 
beyond this point the runway surface is 
marked by double lines running parallel to 
the runway axis, at a distance of 74 ft. on 
So that the double 


lines can also be used for estimating speed, 


either side of the latter. 


they are filled in at regular intervals over a 
constant length. Beyond the landing point 
there are additional longitudinal markings, 
broken 


assessment. of 


between the double lines and the 


central line, to facilitate 


altitude and speed. Although this method of 
marking will doubtless prove its worth, 
strict international standardization of markings 
in the touchdown area should be aimed at by 


I.C.A.0. 





simple.” In this capacity he gave thousands their aerial baptism, 
piloted his aircraft on sightseeing and air survey trips. Soon he was 
appointed Assistant Station Manager at Waalhaven Airport, 
Rotterdam, commercial flying instructor and head of K.L.M.’s Flight 
Technical Department. 

Upon the outbreak of World War II he was called to the colours 
as a captain on the air force staff and taken prisoner by the Germans 
during the collapse in the West. He returned to Holland in 1945. In 
the autumn of the same year he was sent to England to catch up with 
developments, and in February 1946 he took over the Netherlands 
Air Force Planning Directorate with the rank of colonel. His duty 
consisted of bringing the Dutch air force up to the level of other 
modern air forces of the Western allies, and a tribute to the way he 
performed his task has just been published in the report which U.S.A.F, 
Colonel Richard S. Abbey of the U.S. Military Assistance Advisory 
Group in Holland released in The Hague on March 10th, 1954: 
“ ... the quality of the Netherlands Air Force organization, training 
and operation is comparable in almost every respect with that of the 
U3: Alf POree:., © 

On September 15th General Aler was appointed Chief of the 
Netherlands Air Staff, and although he reached the retirement age 
in 1952 he continued to serve until November 1953 at the request of 
the Minister of War. 

In the months preceding his death Albert Plesman repeatedly 
pointed to Isaac Aler as his most suitable successor. Plesman had the 
fullest confidence in the ability and energy of his old co-student and 
colleague. He was convinced that Aler would be capable of accom- 
plishing the decisive task upon which K.L.M. Royal Dutch Airlines 
is embarking today: to make a significant contribution to the co- 
ordination of European air transport. 
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when aviation plans are being made, is an IAL Air Traffic Control desk. 
From jungle air-strips to major airports centralisation of facilities is of 


ate 


The heart of the matter... 








naan 


paramount importance. An IAL desk provides the answer. 


INTERNATIONAL AERADIO LIMITE D 40 Park Street, London, W.1 / Telephone : HYDe Park 5024 / Cables: INTAERIO, London 
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En route and landing safety ensured by Lorenz 
VOR beacons. 

Lorenz Instrument Landing System 
Lorenz teleprinters, wired or radio 
VOR beacons, today internationally used as the bases 
of the airways, were first made by Lorenz in 1936. 
Lorenz laid the foundations of the ILS system 
as long ago as 1932. 
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over its shadow as it prepares to land at Tn Salah 














POTEZ Ff 


GROUND SUPPORT AIRCRAFT 


WITH 450 H.P. POTEZ 8D ENGINE 


SOCIETE ves AVIONS er MOTEURS HENRY POTEZ 


Kléber 27-83 46, avenue Kléber, PARIS XVIe POTEZAERO-PARIS 
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|| Catalogues on request 
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SOCIETE ANONYME AU CAPITAL DE 100000.000 DE FRANCS 
9 4 13, RUE DU GENERAL GALLIENI 
BILLANCOURT (SEINE) 

TEL.: MOLitor 67-20 
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Here's why it's smart to fly 


LMad LINEE AEREE ITALIANE 
— ——— 


from Italy to: Egypt - France - Germany - 
Greece — Ireland — Israel - Spain - Switzerland 
- Tunis - Turkey - U.S.A. and v.v. 


Dependable Douglas DC-6’s and Convair 
Liners with pressurized cabins for your com- 
fort at fair-weather altitudes. 


DE LUXE and TOURIST CLASS SERVICES 


FINEST PLANES 
FASTEST SERVICES 
THE MOST EXPERIENCED CREWS 


See your Travel Agent or 


L444 
———" 


In Switzerland : Swissair 





ALITALIA 


with pressurized, sound-proofed, 
air-conditioned cabin 


Cruising speed 














320 m. p. h. 




































































Lounge chairs 
UW Sleepers 





From ROME to BUENOS AIRES 


via Lisbon-Rio de Janeiro-Sao Paulo 
in 28 FLYING HOURS 


Information and reservations from your own travel agency 


" ALITALIA 


MILAN : 6, Via G. Verdi 
Tel. 877.10 


ROME : 15, Via L. Bissolati 
Tel. 470.242 








RUE VERNIER 


PARIS I7 


GAL. 94-52 
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RADIO-SWITZERLAND 


Limited Company for Wireless Telegraphy and Telephony 


MANAGEMENT : 
Hauptpostgebaude, Berne. Tel. 22603 


SEND YOUR TELEGRAMS 


VIA RADIOSUISSE 


Direct wireless connections with all parts of the world 


Telegrams « Via Radiosuisse » may be handed in at any 


Swiss telegraph office 


Charges are the same as for wire telegrams 


ELIMINATION OF FOG 


ON LANDING RUNWAYS 


Ss * ONLY SPECIALIST IN EUROPE IN THE 
CONSTRUCTION OF INSTALLATIONS FOR 

THE DISSIPATION OF FOG ON AIRPORT 

RUNWAYS, USING NATURAL METHANE 


GAS 


MANUFACTURERS OF FLEXIBLE 
Soc. DALMAR TUBES FOR LIQUIDS AND 
GASES AT HIGH PRESSURE 
AND OF ACCESSORY EQUIP- 


MENT 
MILAN (ITALY) via Carmagnola 13 - Tel. 600.117 - 690-345 














Etablissements Jean Turck ($.A.R.L.) 


19, rue de la Gare - CACHAN (Seine) - Telephone : ALEsia 31-80 - FRANCE 


Remote control and measuring equipment 


Radio command systems (Radio -Télé-Commande) 
for continuous operation of a control surface or step-by-step 
control, with protective casing and wiring in series. 


Measurement transmitters (Radio -Télé- Mesure) 
for simultaneous transmission of 6 values with 1% margin of error ; 
coloured graphic recording ; 
electronic pick-ups for temperature, pressure, etc. 


Detectors and transmitters for infra-red rays ; 
glow discharge tubes ; miniature lamps; flashing lamps ; detectors ; thermo 
elements ; selective photo-electric cells. 


ee < 
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Wind tunnel balances o: highest precision for all types of wind tunnel, 


with remote reading and recording. 
Transonic test sections continuously and accurately adjustable up to 


Mach 1.3. Minimum tunnel wall influence even in sonic 
range. Low power requirements. 


Supersonic test sections, Mach number continuously and accurately 
adjustable. Models for up to Mach 3.5. 


Precision instruments for fluid research and related purposes. 
Research and development contracts. 


Dr.-Ing. G. DATWYLER and INGENIEUR-BURO HAUSAMMANN 
171 Dufourstrasse ZURICH 8 (Switzerland) 





1955 Edition 


DIRECTORY 
OF WORLD AVIATION 


last published 1939 





Ready October 1954 - approx. 1,200 pages - Price : Fr. 50.— 


Too good fo miss ! 


Only complete aviation reference book 
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IN THE FOREFRONT 
OF PROGRESS 


TRUE TO ITS TRADITIONS AND DETERMINED NEVER FOR AN INSTANT 
TO LOSE ITS PLACE IN THE VANGUARD OF PROGRESS, AIR FRANCE 
IS PLACING IN SERVICE ONE OF THE MOST MODERN FOUR- 
ENGINED FLEETS ON THE LARGEST ROUTE NETWORK IN THE WORLD 








AIR FRANCE HAS RATIONALIZED EM- 
PLOYMENT OF ITS AIRCRAFT BY 
DETAILING THEM TO THE SECTORS 
BEST SUITED TO THEIR CHARAC- 
TERISTICS AND PERFORMANCE. 








@> LOCKHEED “SUPER CONSTELLATION” 


@ The “SUPER CONSTELLATION", successor to 
the Constellation, which has made more than 50,000 
Atlantic crossings, has the same outstanding qualities 
of reliability. 

Added to these are a standard of comfort which makes 
of its one of the most luxurious transports ever put 
in service. 


6D DE HAVILLAND “COMET” 




















@ The ‘“‘ COMET" is the first pure jet airliner ; this 
means that it is no longer driven by propellers but 
by the ejection of the gases burned in the engine. 
It is an essentially fast aircraft, which enables flying 
times to be considerably reduced. Special features 
are the absence of noise in the cabin and its smooth- 
ness in flight. 










GD VICKERS “VISCOUNT” 


@ The “ VISCOUNT " is the archetype of a modern 
aircraft, strong and practical. A new class of aircraft, 
with four turboprop engines, it is fast and economical. 
Ideally suited for relatively short stages, it has four 
vital qualities: simplicity, convenience, comfort and 
speed. 


a BREGUET “PROVENCE” 


@ Fast cargo aircraft, second or tourist-class long and 
medium range passenger transport in turn, the 
‘“* PROVENCE " can handle the most heterogeneous 
loads as regards shape, size and weight. Though a 
packhorse among transports, it is also the ideal air- 
craft for vacation groups, organized travel, tourist 
trips, family parties. 


Air France carries more than 
a million passengers a year 
j to 220 places in 5 continents 


Information: All travel agencies and Air France offices (qu 
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TERMINAL VHF OMNI 





A low cost, packaged VOR installation for any 
field — municipal, commercial or private. 


First commercial TVOR in the U.S.A. installed by 
Collins Radio at Santa Monica, California. 


Completely dependable instrument navigation and approach 
facilities installed in one inexpensive, easily maintained 
package are now available to airfields everywhere. Collins 
TVOR offers aviation a radical improvement in VOR op- 
erations for airlines and private owners. The unit requires 
no complicated construction and the installation involves 
no complex positioning problems. 


Packaged TVOR has been in the experimental stage for 
some time. Now this latest Collins development puts TVOR 
in the price range of airport operators not previously able 
to provide this service. 
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AIRLINES — Collins TVOR increases the 
dependability of your operation in and 
out of fields presently bypassed for lack 


of VOR. 


craft equipment. 


MUNICIPAL FIELDS — Increase airline 
service by providing dependable VOR. 
Collins TVOR works with standard air- 


ALSO AVAILABLE — as a standard 200 
watt VOR facility. The Netherlands gov- 
ernment recently purchased a Collins dual 


VOR facility. 


For complete details on Collins TVOR, LVOR, VOR, write today 


AMATEUR * BROADCAST « AVIATION @ COMMUNICATIONS 





COLLINS RADIO COMPANY, Cedar Rapids 8, lowa, U.S.A. 
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